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HIS address will offer certain thoughts concerning the organization and 

relationships of a Department of Obstetrics and Gynecology. My only 
justification for so doing lies in twenty years’ experience and more or less inti- 
mate association, since graduation from medical school, with three such depart- 
ments. 

You will note that no mention has been made of separate academic depart- 
ments of Obstetrics or of Gynecology, nor will there be after this paragraph. 
The time when medicine was divided into the groups of those who cut and those 
who do not has long since passed. Perhaps the technical aspects of surgery 
were one time so exacting and demanding as to justify concentration of training 
on manual skill. In some measure this is still true of the surgery of the head 
and thorax but not in other fields. The surgery of the female genitals requires 
training and skill, but any good physician with ten active fingers and ample 
clinical material during his residency years can learn the techniques. He does 
not have to be a virtuoso to acquire gynecologic operative proficiency. Far 
more important than polished technical skill is the knowledge of when not to 
operate and what not to do. Who knows this better than the man devoting his 
life to study of the physiology and the pathology of the female generative ap- 
paratus? Moreover, is it not absurd to attempt separation of the physiology 
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(obstetrics) and the pathology (gynecology) of these organs into two special- 
ties? Pregnant women have fibroids; those with malignant tumors become preg- 
nant, and to pursue farther, if necessary, the absurdity of artificial division, 
who will treat the surgical emergencies of pregnancy and labor? The American 
Board of Obstetrics and Gynecology has done much to educate our profession 
to the idea of the woman’s specialist. More and more there is a tendency 
toward the combination of obstetrics and gynecology in the fundamental or- 
ganization of departments in our medical schools. During the past few months 
information obtained from questionnaires and medical college catalogues in- 
dicated fifty of seventy four-year medical schools and colleges in the United 
States support combined departments and teach obstetrics and gynecology as 
one subject. Obviously, the trend of medical practice today, at least among 
urban populations, is toward the combined specialty of obstetrics and gyne- 
cology. 

Staff 


The ‘‘Full-Time’’ Staff—The organization of a clinical department de- 
pends on the chief. Dr. Joseph L. Baer in the opening address of the Third 
American Congress on Obstetrics and Gynecology said, ‘‘I am firmly convinced 
that heads of medical school departments, in our specialty certainly, and prob- 
ably in all clinical specialties, should be seasoned clinicians who have a flair 
for teaching and an appreciation of research.’’ Dr. Baer’s first specification 
is ‘‘seasoned elinician.’’ I would insist this is not only the first specification 
but also the sine qua non of a department head. Nevertheless, each of us in 
this room can probably remember an instance in his own medical institution 
where the head of some major clinical department was chosen for his research 
achievement—or promise—with the thought that he would learn to be a good 
doctor by and by. 

I submit two simple, and yet profound, thoughts. ‘‘Simple’’ because they 
are obvious; ‘‘profound’’ because many individuals on medical college faculties 
don’t know them, or refuse to believe: (1) Most students go to medical schools 
to learn to become physicians. (2) The best way to become a physician is to 
observe and treat sick people. The latter can be accomplished only in a well- 
run hospital under competent professional direction. This implies continuity 
of departmental treatment philosophy, techniques, and educational policies. 

Much has been written concerning the part-time versus the full-time 
teacher, and the controversy cannot be settled in a general fashion without due 
consideration of local situations. No attempt will be made to settle it here. 
On the other hand, it is permissible to point out that the magnitude of any 
achievement is largely the result of expenditure of time and energy. Obviously, 
the mediocre man whose principal expenditure of time and energy is directed 
toward the development of a clinical department, can and will build larger and 
better than a more brilliant physician devoting most of his talents to private 
practice. On the other hand, when the full-time man possesses excellent capa- 
bilities and a sound and active mind, his achievement will be enormous. 

Second to clinical proficiency, I believe the department head must possess 
administrative ability and teaching skill, acquired through long experience. 
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It may be true that love of and desire to teach must be born into a man, but 
it is equally true that one so favored by heritage must develop skills through 
experience. 

Finally, the department head should be blessed with curiosity. If he 
possesses the desire to know, and to learn, inevitably he will impart some of 
this quality to his colléagues. Curiosity engenders research. In the field of 
research, as in any other, techniques and skills are acquired only by the ‘‘hard”’ 
way, namely experience and practice. 


Recently, Walshe! wrote the following in the Lancet about two categories 
of teachers: 


Thomas Lewis clearly foresaw such a danger and warned against it; but it is clear 
that the presence in the modern medival school of two categories of teacher, the practising 
consultant and the salaried academic teacher, opens the door to this disastrous dichotomy. 
The practising teacher is familiar in his everyday work with the individual seen against the 
backgrounds of his home, his family, and his work. The full tide of human needs and 
distresses bears down daily upon him, and the arts and techniques of medicine are his con- 
stant and exhausting preoccupation. He may cease to lock beyond them. 

For the cloistered academic teacher life is different. He gets his patients washed and 
tidied and laid out in rows in hospital wards; their importunate and exacting wives and 
mothers-in-law do not intrude upon his profound cogitations. No unpleasant smells or 
noises break in on his ordered eloquence; house-physicians and nurses wait on his bidding 
and tremble at his voice, and all those seeming irrelevances that are so necessary to the 
balanced comprehension of the patient’s total situation are carefully tidied away out of his 
sight. He does not miss them, for he has never known them. He is rather like the 
florist who can arrange the plucked blooms, from which the dead leaves and dirty roots have 
been removed and the earwigs shaken off, into all the combinations of form and colour his 
fancy dictates. 


This rhetorically faney diatribe was quoted because it seems to me to 
suggest its own answer to the ‘‘disastrous dichotomy.’’ Obviously, the de- 
partment head must treat his own private patients. Then students cannot 
ignore certain of his teachings as impractical because he lives a cloistered 
academic life. Moreover, he should be allowed to pocket his earnings. To ask 
the academician to see private patients and turn the income over to the in- 
stitution not only thrusts the medical school directly into the competitive prac- 
tice of medicine, but also represents the worst possible form of organized 
prostitution. 


I believe in a system which encourages, enables, and requires the so-called 
‘‘full-time’’ chief to devote the major part of his time, effort and energy to 
his department. I believe he should be allowed to utilize part of his time in 
gainful private practice not only for its humanizing influence, but also for 
augmentation of salary. Any full-time professional teacher in a clinical de- 
partment expects to earn less than his practitioner colleagues. On the other 
hand, he should not be asked to take a financial beating, and his income should 
be sufficient to provide for the present, old age, and the education of his chil- 
dren. To prevent him from going ‘‘money mad”’ and neglecting his responsi- 
bilities, some sort of control is desirable. This may be in the form of limitation 
of time, earned money, or number of patients, depending upon local conditions. 
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If the department is large, more than one full-time professional teacher 
is necessary. All should enjoy the privileges accorded the chief, but sealed in 
proportion to rank, training, and ability. 

Visiting Staff—tIn addition to the nucleus of full-time men, a group of 
clinical instructors chosen from physicians in the private practice of obstetrics 
and gynecology in the community is invaluable. These men have much to 
contribute to the instruction of students and house officers. In return, a certain 
proportion of the clinical work should be assigned to them, but always the 
majority must be reserved for the resident staff. Moreover, it should be clearly 
understood that these part-time clinicians are men of experience and years 
beyond the training level. It is no part of the function of any clinical depart- 
ment to give part-time residency training to men engaged in the gainful prac- 
tice of medicine. The function of the clinical instructor is to teach, and it is 
for this purpose that clinical material is made available to him. If he is not 
qualified by training or experience for a staff position he must be relieved of 
his duties. Finally, I do not believe the visiting staff should rotate in control 
of the service, otherwise continuity and integration of policy and technique 
are lost. 


Resident Staff—The basis of a good department of Obstetrics and Gyne- 
cology is the hospital clinic, with ample numbers of patients both in the out- 
patient department and on the wards. The resident service is the heart and 
soul of the clinic. The residents, working always under adequate supervision 
by the full-time and visiting staffs, carry the clinical load and do the bulk of 
the person-to-person medical student teaching. In other words, they disseminate 
the teachings of the senior staff. Alert, aggressive, intelligent, and curious 
young men are always attracted to the institution whose teaching program is 
coordinated and allows for upward progression. Principally, they learn from 
the patient, and it is precisely for that reason they are in the hospital. On the 
other hand, they must be properly supervised. Too little supervision is, per- 
haps, worse than too much, although the latter is not good. The resident must 
be given general directions, taught basic philosophies, and be free to work out 
details. Nevertheless, he must always be subject to prompt, fair, and certain 
criticism for obvious error. The training of the senior resident is a highly 
personalized affair and, except that patient care is essential, approximates the 
ideal of teaching through the medium of two men sitting on a log. The senior 
resident must be permitted to exercise judgment and perform obstetric and 
gynecologic operative procedures without the threatening nuisance of a hovering 
staff man. These are the years when he ceases to be an amateur and becomes 
a professional. Obviously, he will get into trouble on occasion, and some human 
suffering is inevitable. The surgical injuries and deaths during an eight-year 
period were investigated in a department of Obstetrics and Gynecology where 
the gynecologic operations were performed about half and half by the resident 
and senior staffs. Twenty residents were responsible for thirty-eight injuries 
and eight deaths more than were the senior staff gynecologists. The injuries 
were repaired and did not result in permanent disability except in one or two 
instances. This is not, in my opinion, expensive training per resident. In case 
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you do not agree, think of the financially eager young graduate, fresh from an 
unsupervised internship and impatient to begin cutting. He acquires surgical 
training without supervision on private patients and is paid for so doing. 
Unfortunately, we can only guess at the frightfulness of his records, if he keeps 
them. John B. Deaver used to say, ‘‘Graveyards are filled with the mistakes of 
young surgeons.’’ Contrast this hit-or-miss acquisition of knowledge and skill 
with the coordinated training afforded by a supervised residency. We can rest 
assured that during the latter no graveyards are filled, although an occasional 
patient may die. 


A good residency program must allow for frequent formal conferences, 
including mortality, pathology, clinical case presentations, reports of research 
and of reading. It should also stimulate interest in some basic science. When 
a resident exhibits interest, provision must be made for research in one of the 
basic science departments. There should be a sufficient number of residents so 
that each will have some excess of time above that required for the routine hos- 
pital ward and record work, and medical student instruction. Each resident 
must have opportunity for reading, thinking, and some sort of investigative 
endeavor. When routine matters constantly push the resident to the limit of 
physical endurance, the value of his training inevitably decreases. 


How long should the residency years last? The American Board of Ob- 
stetries and Gynecology has decreed a minimum of three years after the in- 
ternship. Certainly, we will all agree this is the least possible time required to 
impart the fundamentals of our specialty. Also, it is entirely inadequate to 
train a teacher. On the other hand, undue extension of residency training to 
seven or eight years is absurd. At the present time, most of our residents are 
medical G.I’s. They have devoted three to five years to service for the nation 
and are understandably anxious to start practice. Finally, the length of the 
residency training will depend, to some extent, on the community need for 
specialists. Where the need is not acute, the length of service may be increased. 


At the present time there is an ample supply of excellently taught young 
men, eager to undertake the necessary years of resident training. It is impos- 
sible to say how long this situation, intensified by the post-war demand, will 
continue and when it will become necessary to offer financial inducements to 
prospective residents. At this point, perhaps a brief recapitulation of the 
financial aspects of residency training may be in order. Most residency services 
provide room, board, and laundry and pay stipends sufficient only to buy the 
bare necessities of life for a single man. Almost none of them makes provision 
for wife or family. In consequence, the prospective resident must either delay - 
marriage or possess an independent income. Many excellent but impecunious 
young graduate physicians thus are lost to this and to other specialties. In 
this connection, we must also remember that residency training is the ‘‘grade 
school’’ in the training program of the medical college professor. If we de- 
sire good teachers, we must have good residents. It is true that compromises 
can be made, and some men struggle through a residency on phenomenally 
small incomes. This can, however, be overdone and the consequent pauperizing 
of the young physician and his wife may produce irreparable psychic trauma. 
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On the other hand, good residency training represents the highest type of 
postgraduate education, and the man receiving it could reasonably be expected 
to pay a tuition fee. It is impossible to strike a financial balance between what 
the resident might owe in lieu of a tuition fee, and what the institution owes 
for his services to patients. In any event, there seems to be no immediate pros- 
pect of a change in our mores. The resident will continue to be irked at receipt 
of a stipend totaling less than the pay of the most worthless and ignorant hos- 
pital orderly. Therefore, prior to decision to accept a residency, he must bal- 
ance the value of the training he expects to receive against the extent of the 
personal sacrifice demanded. 


Teaching 


Teaching is done on many levels in a department of Obstetrics and Gyne- 
cology, and it is difficult to say which is the most important. Nevertheless, 
we must never forget that the sole reason for the organization of any medical 
school, however far therefrom it may have departed, was to teach medical 
students. In general, as Findley showed some years ago, and Stander re- 
cently, obstetrics and gynecology do not receive proportionately adequate 
time in the medical curriculum. It is argued, of course, there is so much to 
be absorbed, and obstetrics is a rather prosaic sort of business anyway. Be- 
sides, baby snatching can’t begin to offer the mental stimulation afforded by 
the intricacies of medicine and surgery. Be that as it may, the obstetrician 
has an unanswerable argument. There must, and will, be babies and we don’t 
want our women to die during the birth process. The remarkable decrease 
in the maternal mortality rate of the United States since 1929 should be ample 
testimony to the importance of the teaching of obstetrics to medical students. 
Many rural general practices are built upon obstetrics, since the young pros- 
pective mother tends to choose a young physician so that her family may grow 
with him. The general practitioner not only is delivering the majority of 
our women, but will continue to do so for many years to come. For this reason 
alone, the medical student must receive ample instruction in the fundamentals 
of obstetrics. 

Our teaching of obstetrics and gynecology is integrated throughout the 
didactic and ward classes, and begins as soon as possible after the student ma- 
triculates into medical school. During his preclinical courses he is introduced 
to patients whenever possible in order to illustrate some of the abstract things 
he is learning. During the second-year course in general physical diagnosis, 
the specialized diagnostic techniques of obstetrics and gynecology are taught. 
Current trends are entirely away from the lecture as a medium of medical school 
teaching. Everywhere, we hear the ery to abandon the lecture and throw the 
student into the out-clinic and wards, there to sink or swim. There can be 
no doubt that in the past there were too many lectures. There can also be 
no doubt that the didactic lecture is abused. If the content can be read in a 
current text, the lecture may be a waste of the student’s time. On the other 
hand, a well-organized lecture can save untold hours of student effort, by plac- 
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ing proper emphasis upon the subject material. Let us curtail the number, 
but not abandon, the didactic lecture. 


Other types of postgraduate education, in addition to residency training, 
include the refresher teaching of general practitioners, and the preparation 
of young specialists for examination. 


The influence of any university must be felt beyond the walls. Nowhere 
is this more evident than in continuation teaching of physicians in the vicinity. 
There are many methods of continuation teaching, including: extension lec- 
tures and courses, the return to the parent university of individual physicians 
or groups, informally or for a stated course, and participation of those who 
care in the regular conferences and clinics of the department. Special pro- 
grams held by the department at the medical school and hospital should be 
planned for men in general practice, and advertised in an attractive manner. 
With each of these different methods of postgraduate teaching, emphasis must 
be placed upon clinical obstetrics and gynecology. You and I may be interested 
in the academic aspects of bony pelvic classification, or the mechanisms of pro- 
duction of pelvie pain, but the practicing physician wants to know, will this © 
baby pass through, or is the pelvic pain of such origin and intensity as to 
warrant operation. 


I believe also the local medical school should offer the younger practicing 
specialists contemplating board examination the facilities of laboratories, li- 
braries, and hospital clinics. In certain instances it should provide special 
courses adapted to their needs. 


Research 


Research is necessary to any progressive department, but what kind? 
It is given to few men, or few institutions, to make fundamental, earth-shak- 
ing discoveries. Moreover, basic laboratory research requires elaborate tech- 
niques, costly apparatus, and specialized skills far beyond the experience and 
training of even a good resident. On the other hand, any man with sufficient 
imagination can become aware of a small problem and devise simple experi- 
ments to test his views. It seems to me the purpose of departmental research 
should be to ineuleate into the resident the desire and the initiative to satisfy 
some of the questions arising in the practice of the specialty. This implies 
stimulation of each resident to conduct some simple investigation, however 
small. I do not believe it is our purpose to make research workers of our 
residents, although any man with a bent in that direction must be afforded 
opportunity. Fundamental research programs have their place in the large 
well-endowed departments of older universities. Even here, however, I am 
dubious of results obtained on lower animals. The reproductive physiology 
of the human being differs so much from that of the lower animals, that ex- 
perimental results on less than a primate basis are often unreliable. 

I cannot leave this section on research without a few words on the 
authorship of papers. Articles bearing the imprint of the department must 
be edited and approved by the chairman. This constitutes one of his major 
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duties, and he is not entitled to a credit line for so doing. I do not believe 
his name should be attached to any paper unless he contributed ideas or actual 
labor over and above the composition of the text and arrangement of the data. 


Budget 


Finally, the question arises, what does this program cost? Certainly, the 
budget of the Department of Obstetrics and Gynecology should be on a par 
with that of the other major departments. Unfortunately, this is not always 
the case. It is difficult to make any generalized statement regarding budget, 
because conditions vary with the school. On the other hand, it is possible to 
venture the belief that such a program, exclusive of the hospital and residency 
service, cannot be supported on an annual budget less than thirty thousand 
dollars. This sum represents the minimum budget of a small department. With 
large departments utilizing the services of a number of full-time men and re- 
search fellows, the budget must be proportionately increased. Although re- 
search moneys often can be obtained from private sources, and assistance with 
teaching programs from maternal and child health funds, the medical school 
must be prepared to finance the minimum budget. 

Time does not permit discussion of many other phases of the complex 
activities of a major full-time clinical department. My object today was the 
presentation of personal ideas developed through years of intimate observation 
of several full-time university departments of obstetrics and gynecology. 
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EXTRAGENITAL PELVIC TUMORS IN WOMEN* 


Stu B. Loventapy, M.D., Aanp Matcotm B. Dockerty, M.D., RocHESTER, MINN. 


(From the Section on Obstetrics and Gynecology, and the Division of Surgical Pathology, 
Mayo Clinic) 


Py... tumors of extragenital origin are of interest to the obstetrician, 
since they occasionally obstruct the birth canal at the time of delivery. 
These tumors are of interest to the gynecologist, since they present problems in 
differential diagnosis and surgical management. To the pathologist they present 
a variety of gross and microscopic pictures rarely encountered in any other 
tissue. Such tumors often simulate tumors of the ovary and fibroid tumors of 
the uterus. They may be found to arise from the pelvie bones and their sur- 
rounding soft parts, from nerve tissue or from some congenital anomaly. They 
may be freely movable or adherent to the anterior sacral wall. This paper is ¢ 
clinical and pathologie study of these tumors. 


Although the literature contains no comprehensive review of extragenital 
pelvic tumors in women since Lever’s report in 1843,’ there are numerous 
articles reporting on isolated examples and small series of these tumors. Thus 
Middeldorpf in 1885? called attention to the presacral group of teratomas 
arising from the postanal hindgut. Cragin in 1893* emphasized the im- 
portance of ectopic pelvic kidneys in the matter of obstructing the birth 
eanal. Utter and Bates‘ and Hundling® focused attention on the neurogenic 
geroup of presacral tumors; namely, the neurofibromas, ganglioneuromas and 
ependymal-cell gliomas. Fletcher, Woltman, and Adson® found that presacral 
chordomas as a group were frequently confused with chondromas. Cases of 
vesical tumors with presacral extension were the subject of a paper by 
Sheffery’ in 1946, while Banner, Hunt, and Dixon® observed similar extension 
of a rectal carcinoma. These and numerous other excellent articles®-?? formed 
a substantial background for our study of this interesting subject and have 
made possible a comparison of our own findings with those of others interested 
in the field. 


Embryology of the Sacrococcygeal Region 


Various types of tumors may arise from the sacrococeygeal region and 
present anteriorly in the pelvie cavity. Such tumors may not seem so un- 
usual when one stops to consider the complexity of the embryologie develop- 
ment of this part of the body. 

The textbooks on embryology state that early in development three 
primary germ layers are detectable, the ectoderm, the entoderm, and the meso- 
derm. From these structures the various organ systems of the body develop. 

As seen in Fig. 1, there appears a thickening near the caudal end of the 
embryonic region. This longitudinal cell mass is known as the ‘‘primitive 
streak.’’ There is a mass of cells at the anterior end of the primitive streak 
called ‘‘Hensen’s node.’’ For a time the primitive streak is the growth 


*Read at the Sixteenth Annual Meeting of the Central Association of Obstetricians and 
Gynecologists, Denver, Colorado, Sept. 23 to 25, 1948. 
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center from which most of the embryo develops. Extending anteriorly ventral 
to the neural tube is the notochord, which is the forerunner of the axial 
skeleton. As the axial skeleton develops, the notochord becomes a minute 
canal in the center of the vertebra. The center of the nucleus pulposus is 
a remnant of the notochord. For a short time there is a connection between 
the neural tube and the primitive gut of the embryo, which is known as the 
‘‘neurenterie canal.’’ Early in development this canal becomes obliterated. 


Neurenteric 
Neural plate \f2 
\ 
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Fig. 1.—Sagittal section of an early embryo, showing the primitive streak, the neurenteric 
canal, and the notochord. 
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Fig. 2.—Sagittal section of an early embryo, showing the development of the hindgut, the 
proctodeum, and the postanal hindgut. 


As the folding process of the caudal end of the embryo proceeds both 
laterally and ventrally, the primitive gut can be differentiated into the hind- 
gut and the midgut, connected to the embryonic cavity by the posterior intes- 
tinal portal (Fig. 2). There is an invagination of the surface of the body 
which makes contact with the cloaca (dilated portion of the hindgut), form- 
ing the proctodeum or primitive anus. The proctodeum is somewhat anterior 
to the terminal portion of the hindgut. This portion of the hindgut is called 
the ‘‘postanal hindgut,’’ which later becomes obliterated. The cloaca becomes 
divided into a posterior portion, which later becomes the rectum, and an 
anterior portion, which subsequently becomes divided into three parts to form 
the urachus, the bladder, and the vestibule of the vagina in the female. From 
this anterior portion of the cloaca spring the renal pelvis and ureter, and 
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accordingly it is not surprising that anomalies in position of the kidneys can 
be explained on this embryologic basis. Thus we see how numerous structures 
in this region of complex development may become the sites of origin of a 
wide variety of tumors. 

Present Study 


This review covers a period of thirty-eight years, from 1910 through 1947. 
Some of the cases presented in this study have been included in other series 
of cases reported by other authors from the Mayo Clinic. We reviewed 127 
ease histories from the files of the clinic of extragenital pelvic tumors occur- 
ring in women. Fifty-six of these were ectopic pelvic kidneys diagnosed by 
intravenous urography and surgical exploration. In eleven cases pathologie 
specimens were not available for study. In sixty cases the pathologie speci- 
mens were reviewed. These tumors may occur at any age. We were par- 
ticularly interested in those patients in the child-bearing age in whom the 
tumor complicated pregnancy. The tumors which presented some problem 
of differential diagnosis in the female pelvis by encroaching on the birth 
canal were included. Table I shows the division of the cases into three groups 
according to age: (1) from birth to puberty, (2) the reproductive period, 
and (8) the postmenopausal period, as well as the pathologic division into 
four categories: (1) congenital anomalies, (2) neurogenic tumors, (3) bone: 
tumors, and (4) miscellaneous group. In ten cases the extragenital tumor 
complicated pregnancy. The congenital group formed the bulk of the series 
with seventy-two cases. Tumors of the bladder and rectum have not been 
ineluded in this review but the gynecologist should remember that tumors 
of these organs may simulate ovarian tumors and should be kept in mind in 
the differential diagnosis of pelvic neoplasms. 


TABLE I. EXTRAGENITAL PELVIC TUMORS OF WOMEN* 


AGE GROUPS 
REPRODUC- COMPLICAT- 
BIRTH TO TIVE POST- ING 
TYPE OF TUMOR PUBERTY PERIOD MENOPAUSE | PREGNANCY 
Congenital Anomalies.— 
Ectopic pelvic kidney 
Specimen examined 1 1 
No specimen 42 13 
Teratomas 5 8 1 
Meningocele 2 1 
Neurogenic Tumors.— 
Neurofibroma 6 3 
Ependymal-cell glioma 2 
Ganglioneuroma 2 1 1 
Ependymoblastoma 1 
Bone Tumors.— 
Benign giant-cell tumor of bone 1 4 
Cartilaginous and osteocartilaginous 4 3 1 
Osteogenic sarcoma 1 1 
Ewing ’s tumor 1 
Chordoma 1 2 
Miscellaneous Group.— 
Myogenic group + 1 
Fibroma 1 
Inflammatory 2 3 1 
Metastatic carcinoma 2 2 1 
Unclassified 5 6 


*In ten cases the tumor was inoperable and no specimen could be obtained. In one case 
the anterior sacral meningocele sac was not removed. 
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Ectopic pelvic kidneys in a sense become tumors when located below the 
brim of the pelvis. We wish to include a brief discussion of fifty-six cases of 
ectopic pelvic kidneys in addition to the seventy-one cases of extragenital 
tumors in the strict sense. More often than one might suspect, the gyne- 
ecologist or the general surgeon has been somewhat chagrined on opening the 
abdomen to find that a supposed pelvie tumor was a functioning pelvie kidney. 
In twenty-seven of these fifty-six cases the diagnosis of ectopic pelvic kidney 
was not made prior to operation, but in many of these cases operation was 
performed before the advent of intravenous urography. These kidneys are 
thought to be asymptomatic unless they produce symptoms from pressure due 
to infection and hydronephrosis. Whether a normally functioning pelvic 
kidney can cause symptoms is a question for the urologist, but we have all 
encountered cases in which there was reasonably good evidence that they 
can produce pain. Such pelvic kidneys can produce dystocia but in many 
cases reviewed by us there was a history of the birth of several children with- 
out difficulty. If the question of dystocia does become a problem, cesarean 
section is the treatment of choice. In these fifty-six cases there was only one 
which complicated pregnancy. In ten (18 per cent) there was some associated 
defect in the female genital tract such as congenital absence of the vagina, 
bicornate uterus, and so forth. We are not suggesting that an excretory 
urogram be made in every ease of pelvic tumor but it should be advised in 
every case of suspected presacral retroperitoneal pelvic tumor. 

Figure 3, a shows an anterior meningocele pushing the rectum and pelvic 
structures forward. Figure 3, b shows a presacral neurofibroma complicating 
pregnancy. 


Fig. 3.—a, Anterior sacral meningocele. 0b, Presacral neurofibroma complicating pregnancy. 
(From De Voe, Lovelady, Dockerty, and Gray.”) 


Pathology 


Materials and Methods.—Surgically excised material or suitably prepared 
slides were available for pathologic review in sixty of the 127 cases studied. 
In the remainder either no tissue had been removed for diagnosis or both 
tissues and slides had been lost or destroyed. All of the gross specimens had 
been preserved in 10 per cent formalin, and these were secured and studied 
earefully for diagnostic features such as degree of encapsulation, the presence 
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of hair and sebaceous material, evidences of fatty degeneration such as one 
sees in neurofibromas, the gelatinous consistency of chondromas, chordomas, 
and giant-cell tumors, and so forth. Representative blocks were then cut from 
each of the lesions, these were placed in bottles of fresh 10 per cent formalin, 
sectioned on a freezing microtome and stained routinely with hematoxylin 
and eosin. Original slides were also secured and added to the collection, which 
amounted to several hundred sections available for microscopic study. The 
large group of ectopic kidneys we readily accepted without microscopic con- 
firmation but the only other ‘‘exception’’ was the inclusion of one typical 


. anterior sacral meningocele which the neurosurgeon ligated but did not re- 


move. 

Preliminary microscopic survey disclosed that the various individual 
lesions could be conveniently grouped into the following four categories: (1) 
congenital lesions, (2) neurogenic lesions, (3) osseous lesions, and (4) a mis- 
cellaneous group embracing various other soft-tissue tumors and inflammatory 
masses. 


Findings.— 
I. The Congemtal Group.— 


This was the largest group, accounting for more than 50 per cent of the 
tumors.* It contained three distinet subdivisions: (a) congenital ectopic 


pelvic kidneys, fifty-six cases; (b) anterior sacral meningocele, two cases; (c) 
teratomas (including epidermoid cysts, dermoid cysts, and more complex tera- 
tomas), fourteen cases. 


(a) The Renal Subgroup.—One of these 56 ectopic kidneys was removed because of 
hydronephrosis and pyelonephritis. It is surprising that the group did not manifest more in 
the way of pathologic change but as a consequence the condition becomes more of a prob- 
lem to the clinician, who must always consider it in any differential diagnosis of presacral 
tumors. The high incidence of associated congenital anomalies of the reproductive organs 
should be mentioned. 

(b) Anterior Sacral Meningocele.—This is a rare lesion with only about twenty-five cases 
recorded in the literature. In one of our two patients (both adults) the cyst measured 10 
em. in diameter, the pedicle of the herniation passed through a defect in the upper anterior 
portion of the sacrum, and the latter had the typical scimitar deformity so commonly associ- 
ated with the condition. In the second case there was dilatation of the sacral canal and the 
herniation (4 cm. in diameter) was through one of the sacral foramina. In this case the 
presence of arachnoidal cells and glial tissue was readily identified. Because this lesion con- 
nects with the subarachnoid space, accidental contamination is likely to lead to disastrous 
results and the operative mortality rate in the past has been 50 per cent. 

(ec) The Teratoma Group.—Fourteen cases comprised this subdivision, the second largest 
single aggregation. Three subgroups could be readily distinguished. 


1. Epidermoid cyst (3 cases): The tumors were characterized by being unilocular 
grossly, and microscopically exhibiting only a stratified squamous epithelial lining with no 
skin derivatives and no evidence of entodermal or mesodermal components (Fig. 4, a). All 
three patients were adults. One had no symptoms referable to the tumor and one had dis- 
covered it three years previously while taking an enema. In the third patient the tumor had 
become infected and had ruptured and drained. The largest tumor measured 10 by 7 by 4 
em. and the other two measured 3 cm. each in diameter. Two were encapsulated and readily 
enuncleated. The infected tumor was adherent. 

2. Dermoid cyst (6 cases): Under this heading were included unilocular and multilocu- 
lar cystic tumors which grossly were filled with sebaceous material or hair or both and which 


*Used in a clinical sense to designate “palpable swelling.” 
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microscopically showed a preponderance of ectodermal derivatives (Fig. 4, b). One of the 
patients was a girl, aged 7 years; the remaining five were adults. In one the existence of the 
tumor had been known since birth and in another from the age of 8 years. Four of the tumors 
were infected (Fig. 3, c) and in two of these instances one or more operations had been per- 
formed in unsuccessful attempts to drain ‘‘abscess’’ cavities. The sizes ranged from 6 cm. in 
diameter for the smallest to 16 by 11 by 7 em. for the largest. Three were encapsulated and 
removable without difficulty while three were quite adherent as a result of infection or pre- 
vious operative intervention. Two of these were successfully ablated while in the third it was 
apparently impossible to obtain all of the lining and the patient continued to have trouble. 


Fig. 4.—a, Simple epidermoid cyst. The lining is stratified squamous epithelium and 
there are no specialized skin structures (hemotoxylin and eosin x40). 

b, Dermoid cyst showing skin derivatives, brain tissue, smooth muscle and fat (hema- 
toxylin and eosin X40). 

c, Infected presacral dermoid cyst showing masses of foam cells (hematoxylin and eosin 
x60). 


Microscopically all of the growths exhibited the presence of entodermal and mesodermal 
as well as ectodermal derivatives and all were benign. Infection was a marked feature in four 
cases with abscess formation and granulomatous reactions with foam cells (Fig. 4, c) and 
giant cells. 

3. Complex teratoma (5 cases): Included under this subheading were solid and semi- 
solid tumors of teratomatous composition which microscopically did not reveal any preponder- 
ance of ectodermal structures. 

Four of the patients were infants whose ages varied from 4 months to 3% years, and 
whose trouble for the most part dated from birth. One patient was an adult with relatively 
short clinical history. In contrast to the ‘‘dermoid’’ group none showed evidences of infec- 
tion. The tumors were in general large with diameters ranging from 10 to 25 em. All were 
fairly well encapsulated and except for the malignant example, were apparently removable 
in toto. 

Microscopically, the tissue complexity was remarkable. One tumor demonstrated an 
unusual type of malignancy in that it consisted entirely of neoplastic thyroid tissue (Fig. 
5, a). In spite of subtotal surgical removal augmented by the application of radium needles 
the patient died three years later from symptoms which suggested local recurrence and pos- 
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sibly metastasis. We have not encountered another such presacral tumor in the literature 
but are familiar with its ovarian counterpart, the malignant strumal tumor, and accordingly 
have placed the same histogenetic interpretation on our case. 


II. The Neurogenic Group.— 

All of our dermoids and complex teratomas revealed the presence of neuro- 
genic elements, but twelve additional tumors were entirely of neurogenic origin 
and composition. This group of twelve tumors lent itself conveniently to sub- 


division into three categories: neurofibromas, ganglioneuromas, and ependy- 
momas. 


_ Fig. 5.—a, Malignant complex teratoma showing the most unusual picture of adeno- 
carcinoma, grade 1 (Broders’ method), involving the thyroid component of the tumor (hema- 
toxylin und eosin 360). 


b, Presacral neurofibroma illustrating the spindle cells and their palisaded nuclei (hema- 
toxylin and eosin 215). 


c, Presacral ganglioneuroma showing masses of ganglion cells and nerve fibrils (hema- 
toxylin and eosin X60). 


d, Details of ganglion cells. Note surrounding dark-staining satellite elements (hema- 
toxylin ard eosin X275). 


(a) Neurofibroma (6 Cases).—These tumors all arose in young women whose ages 
ranged from 17 to 35 years. None exhibited features of von Recklinghausen’s disease. In 
two the tumors were accidentally discovered, since they were symptomless. In several there 
was pain. In one patient the tumor was discovered and removed early in pregnancy, in an- 
other the tumor interfered with delivery and in another there was a history of difficult labor 
three years previously. Two arose from one or other of the obturator nerves and one had its - 
origin from an anterior sacral nerve. In the remainder it was difficult to ascertain the nerve of 
origin. The tumors averaged about 9 cm. in diameter, three being encapsulated and yellow. 
Two of the specimens were large, each measuring 20 em. in diameter. One neoplasm was 
dumbbell in appearance, protruding through the left obturator foramen, exhibiting large 
intrapelvic and extrapelvic portions and making difficult the operative removal by stage pro- 
cedures. Another patient, believed originally to present a similar situation, gave a history 
of having undergone two operative attempts at removal. The residual mass was very diffi- 
cult to enucleate and the patient is believed to be now suffering from recurrence. In still 
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another patient the adherence to surrounding tissues of a large pelvic neurofibroma was re- 

sponsible for such serious hemorrhage at removal that the patient died shortly after operation. 

Microscopically, nuclear palisading was the outstanding feature (Fig. 5, b). No mitotic 

figures were observed in any of the sections and accordingly all of the tumors were adjudged 
to be benign. 

(b) Ganglioneuroma (3 cases).—Two of these tumors occurred in children, aged 5 and 
5% years, respectively. The third patient was an adult. Bohrer and Lincoln,?3 expressing the 
opinion that this tumor is rare among children, noted, however, that in most of the reported 
instances the patients have been less than 30 years of age. The two children exhibited signs 
and symptoms of chronic intestinal obstruction from large tumors which were surzically ir- 
removable. In each instance a biopsy was made and roentgen therapy was instituted. One of 
these patients was living when this paper was written, seven years postoperatively, the growth 
of the tumor having been arrested or at least slowed down; the other died four years after 
the course of treatment. In the third patient a pooriy encapsulated ganglioneuroma was re- 
moved piecemeal from the right side of the pelvis after dissection from the obturator nerve 
and the iliac vessels. 

Ganglioneuromas may arise inside or outside the central nervous system, from any situ- 
ation wherein ganglion cells are found. The retroperitoneal, presacral, and, mediastinal ex- 
amples most frequently spring from sympathetic nerve plexuses and often apparently from 
multiple centers. It is thus that we explain the broad bases of attachment and the frequent 
(50 per cent) nonresectability of this rare tumor, which, paradoxically enough, is nearly 
always benign. Even the occasional malignant examples, which are usually found in children 
and which are malignant by virtue of a neuroblastic cellular component, are irremovable, not 
so much because of their ‘‘cancerous’’ nature per se as because of this selfsame picture of 
multicentric origin. 

Microscopically all three tumors demonstrated the admixture of ganglion cells, satellite 
cells, and varying proportions of myelinated and nonmyelinated nerve fibrils (Fig. 5, ¢ and d). 
All of the elements appeared reasonably mature and no embryonic neuroblasts were observed. 
It is possible that more material from the two inoperable tumors would have furnished us 
with positive evidence for malignancy in these two cases. 

(c) Ependymal-Cell Glioma (3 Cases).—All of the patients were adults whose ages 
were 45, 56, and 65 years, respectively. The symptoms, measured in terms of years, were in 
two instances referable to severe nerve-root irritation featuring pelvic and sciatic pain and 
in the third to neurogenic sphincteric vesical and rectal dysfunction with incontinence. All 
three tumors were large with marked expansion and destruction of the sacrum and growth 
into the surrounding soft parts. Two patients stated that they had had previous operations 
for their trouble. The treatment at the clinic in these two instances consisted in partial re- 
moval of recurrent tumor masses and insertion of radium needles. Both of these patients died, 
three and four years, respectively, after operation. Our third patient had a clinical diagnosis 
of uterine fibromyomas with compression of the rectum. At the time of hysterectomy the 
surgeon noted that one of the ‘‘supposed’’ fibroids appeared to be springing mushroom- 
like from a stalk of tumor tissue which protruded through one of the anterior sacral foramina 
(Fig. 6, a). A fresh frozen section disclosed ependymoma, grade 2, and one of our neuro- 
surgeons, who was called into the operating room, confirmed origin of the tumor from the 
interior of the sacrum. The growth, which was encapsulated and 8 cm. in diameter, was 
resected from its stalk and removed along with the uterus, Fallopian tubes, and ovaries. The 
patient was advised to return in three months for treatment of the intrasacral component of 
the ependymoma. She did not follow this advice and at her last report she was confined to a 
‘‘mental’’ institution. 

Ordinarily classified as a type of intramedullary glioma (and comprising 60 per cent 
of the spinal-cord group of gliomas) it is indeed surprising that the majority of these neo- 
plasms arise from that filamentous and grossly unimportant-looking segment of the spinal 
cord known as the ‘‘cauda equina.’’ Yet it is this very fact plus anatomic peculiarities of 
the sacrum which feature the almost unheard-of circumstance of a glioma extending outside 
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the central nervous system and presenting in the pelvis. In these cases, therefore, one must 
always remember that in addition to the pelvic soft-tissue component, there is also a large 
and perhaps more serious component involving the spinal canal of the sacrum. The ideal 
treatment, namely, complete surgical extirpation of both, can rarely be accomplished. 


Fig. 6.—a, Large presacral ependymoma associated with uterine fibromyomas. The sur-’ 
face of the tumor is smooth except in the region of the pedicle. 


b, The ependymal cells with their long processes are arranged in rosette fashion around 
a blood vessel (hematoxylin and eosin x190). 


The microscopic appearance of each of our tumors was typical, with spindle cells ar- 
ranged radially around clear spaces representing abortive ‘‘central canals’’ and blood vessels 
(Fig. 6, b) or, again, about felted fibrillar masses, the processes of the ependymal cells. 


Mitotic figures were not observed and the tumors were judged to be of a low order of malig- 
nancy only. 
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III. The Osseous Lesions.— 


This was.the second largest of the main groups, comprising eighteen lesions 
which we subdivided into the following five categories. 


(a) Chondroma and Osteochondroma, Benign and Malignant (7 Cases).—In this group 
it was found possible to subdivide the neoplasms into those which were of essentially pure 
cartilaginous composition (enchondromatous tumors, 4 cases) and those which exhibited a 
mixture of bone and cartilage (ecchondromas, 3 cases). There is evidence in the litera- 
ture24 that the former group of tumors tend to be multiple, to be centrally located in bony 
substance near old epiphyseal centers and to be occasionally malignant. The ecchondromas 
or true osteochondromas are supposedly subperiosteal in location and partake more of the 
characteristics of an exostosis (traumatic?) than of a true neoplasm. 

None of our four patients with enchondromatous tumors showed evidence of multiple 
chondromatosis, their tumors all being solitary. All four patients were adults with ages 
ranging from 35 to 62 years. Pelvic pain, often with sciatic extension, and the presence 
of a tumor combined with symptoms referable to pressure on pelvic viscera were the pre- 
dominant symptoms, which varied in duration from six months to four years. One patient 
with a chondrosarcoma, grade 1, stated that the tumor had interfered with delivery of her 
last baby. One of the four patients had undergone operation previously and had come to the 
clinic for treatment of recurrences. This patient, as well as the remaining three, died within 
five years from effects of subsequent recurrences and in one case from uterine vesical and 
omental metastasis. Pelvic chondromas and chondrosarcomas are prone to recur even when 
the direction of growth is outward; and the only hope of cure lies in complete extirpation at 
the time of the first operation, often by a procedure of the order of magnitude of a hind- 
quarter amputation.25 The propensity to recur of benign tumors of this type is too often 
related to the ‘‘spilling’’ of a few tumor cells during the performance of a tissue-saving 
operation. Roentgen therapy is next to useless in the prevention of these recurrences. All of 
the tumors were large. Two originated from the left ilium, one from the right ilium, and one 
from the right innominate bone. 

Microscopically, one of our tumors was benign. Three of the tumors were chondro- 
sarcomas, grade 1, on the basis of increased cellularity, nuclear hyperchromatism and, most 
important, mitotic figures (Fig. 7, a). In all three chondrosarcomas it was evident micro- 
scopically that ‘‘malignancy’’ had been superimposed on a benign process. 

Our three patients with osteochondromas (ecchondromas) were all adults whose ages 
were 18, 25, and 54 years, respectively. One of the tumors was asymptomatic, being dis- 
covered during routine exploration of the pelvis at cholecystectomy, and another was found 
during investigation for the cause of obstructed labor. The third patient noticed the slow 
development of a firm tumor after an injury to the pelvis. The growth gradually expanded 
to the point where it interfered with walking. Two of the tumors arose from the right os 
pubis; they were small (8 cm. and 3 cm. in diameter, respectively) and they were removed 
in toto. No recurrence was noted. The third patient had a tumor, estimated to measure 25 
em. in diameter, which, she stated, had been partially removed three years previously. The 
residual tumor mass was considered irremovable but enough was chiseled away to allow for 
motion of the leg. She died from the effects of postoperative pulmonary embolism, and per- 
mission for necropsy was withheld. 

Microscopically, the composition of these three tumors was that of a mixture of bone 
and cartilage, both elements varying in proportion from slide to slide and both apparently 
being adult and benign (Fig. 7, b). 

(b) Osteogenic Sarcoma (2 Cases).—Two of our patients, 18 and 57 years of age, re- 
spectively, had malignant tumors arising from bony mesenchyme and accordingly designated 
osteogenic sarcoma on the basis of this interpretation.* Pain had developed in the left hip 
of the younger patient after an injury six months prior to admission. A lump had been 


*Strictly speaking, the designation ‘osteogenic sarcoma” should mean a _ bone-producing 
type of sarcoma. 
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present for four months. This had been ‘‘needled’’ elsewhere. Because no pus had been 
obtained, the existence of a neoplasm had been suspected, and roentgen therapy had been 
instituted. There had been considerable loss of weight. The tumor mass, which filled the 
lower portion of the abdomen as well as the pelvis, was shown by roentgenographic exam- 
ination to originate from the right ilium. At operation it was found to be irremovable, and 
biopsy revealed a typical osteogenic sarcoma, grade 2 (on a basis of 1 to 4), with malignant 
osteoblasts producing an osseomucinous ground substance, the neoplasm being, therefore, truly 
osteogenic (Fig. 7, c). Death of this patient ensued within a six-month postoperative period 
in spite of further roentgen therapy. 


Fig. 7.—a, Recurrent chondrosarcoma, grade 1. More than one cartilage cell is seen to 
occupy many lacunae. Mitotic figures are present. <A portion of invaded uterine muscle 
appears at the right (hematoxylin and eosin X<190). 


b, Benign pelvic osteochondroma showing the admixture of bone and cartilage. These 
tumors are not so prone to undergo malignant change as are the purely cartilaginous neoplasms 
(hematoxylin and eosin X100). 


c, Osteogenic sarcoma of the pelvis, grade 2. Note the formation of calcified and un- 
calcified osteoid tissue by the malignant groups of osteoblasts (hematoxylin and eosin X21o). 


The second patient in the group was most interesting. She gave a two-year history of 
left hip pain and left sciatic pain. A tender mass was present over the left ilium. Roent- 
genographic examination showed extensive Paget’s disease of the pelvis, spinal column, and 
skull, complicated by the development of what was interpreted as being a malignant process 
in the left ilium. It was possible to remove only a portion of this tumor, which micro- 
scopically proved to be a fibrosarcoma, grade 3 (on a basis of 1 to 4). The patient died 
within a six-month postoperative period in spite of roentgen therapy. 


It is mistakenly believed that Paget’s disease of bone is always a generalized disease... 
However, roentgenologists have long since shown that the process is much more frequently 
a localized process and that it is often monostotic.26 The accepted 5 per cent incidence 
of ‘‘malignant’’ complications probably is much too high if we include all cases of localized 
Paget’s disease, but it is a complication that we must not forget, for in a review of the liter- 
ature I have not encountered a single instance wherein bone sarcoma complicating Paget’s 
disease was successfully treated, namely, with the production of a five-year survival. In- 
terestingly enough, fibrosarcoma, rather than true osteogenic sarcoma, is the type of malignant 
lesion that one usually finds ir. these cases. 
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(c) Ewing’s Tumor (Angio-Endothelioma of Bone) (1 Case).—Our 19-year-old patient 
who exhibited this condition had suffered for six months from fever and from pain in the 
right hip. The pain was worse at night than during the day. She stated that her pelvic 
tumor had been discovered during appendectomy. For two months she had been bedridden 
with much pain and marked limitation of movement of her right thigh, which was semi- 
fixed in the position of flexion. The tumor, which apparently arose from the crest of the right 
ilium, was large, fixed, and irremovable. Biopsy material showed angio-endothelioma 
(Ewing’s tumor), grade 4. After a course of roentgen therapy the patient died from the 
effects of ‘‘ generalized sarcomatosis.’’ 

(d) Giant-Cell Twmor (5 Cases).—One of our patients with this condition was a 12-year- 
old girl, the other four being adults whose ages ranged from 19 to 57 years. Duration of 
symptoms was short, being less than ten months in all except one patient. Injury appeared 
to play a possible etiologic role in one patient only. The tumors were all sacral in origin 
and, as might be expected, produced symptoms referable to pressure on various parietal and 
visceral nerves; three patients noted extension of pain down the legs. Two had difficulty in 
walking resulting from invasion of soft tissue and pressure by the tumor on motor nerves. 
One complained of ‘‘cystitis’’ and two had difficulty with ‘‘bowel control.’’ By roentgen- 
ographic examination or at operation it was ascertained that the tumors had destroyed small 
or large portions of the sacrum. In one instance the tumor had grown upward extensively 
into the subarachnoid space; in another the tumor had infiltrated extrasacrally into the leaves 
of the mesentery of the sigmoid. Perforation of the sacrum posteriorly as well as anteriorly 
was noted in still another instance. In two patients it was possible for the surgeon to effect 
a semicomplete removal of poorly encapsulated, soft, reddish, friable tumor tissue. One of 
these patients was treated postoperatively with Coley’s toxins. She survived for twenty- 
four years, eventually dying from conditions unrelated to her original tumor. In the second 
patient roentgen therapy was given after removal of a 15 cm. giant-cell tumor and the patient 
was living when this paper was written, twenty-seven years later. There was one operative 
death in the group, the cause of death being uncontrollable hemorrhage. This occurred in the 
case in which at necropsy extension of tumor in the subarachnoid space was observed. The 
remaining two patients had tumors that were too extensive for anything except biopsy and 
roentgen therapy. Both died within five years from the development of their trouble, one 
as a result of spinal extension of the tumor and its attendant neurologic complications. 

Microscopically, the composition of multinucleated giant cells in great numbers and a 
stroma of spindle cells was unmistakably typical of giant-cell tumor (Fig. 8, a). Malig- 
nancy in this group of tumors runs an incidence of about 3 per cent and it is always exhibited 
in the stroma and not in the giant cells. The criterion for its presence is the demonstration 
of pathologic or atypical mitotic figures in the stromal cells, and the nature of the change 
is therefore basically fibrosarcomatous.27 Although one of the tumors had originally been 
pronounced malignant, we were unable on review of the tissue and slides to confirm this diag- 
nosis. Notwithstanding the fatal clinical outcome in several of the cases we therefore desig- 
nated all the tumors as being microscopically benign.* 

(e) Chordoma and Chordoblastoma (3 Cases).—Chordomas arise from remnants of the 
embryonic notochord and they are accordingly not truly of osseous derivation. However, 
since pelvic chordomas spring from the sacrum, it becomes convenient to classify them with 
our group of bone tumors. Seventy per cent of chordomatous tumors arise from the sacrum 
and the majority of the remainder spring from the basisphenoid and basioccipital regions. 
It is surprising that the spinal column proper furnishes such a small number of chordomas, 
considering the fact that notochordal tissue is native to all the intervertebral disks. Chordo- 
mas are rare tumors, occur for the most part in adults and are only half as common in men 
as in women. They furnish us an example of a paradox in pathology in that, although they 
are very often benign histologically, yet they are practically always incurable. 

Our three patients were 43, 56, and 66 years of age, respectively. Their clinical symp- 
toms featured severe pelvic pain with extension to the thigh in two cases. In two cases there 


*Mitotic figures of “normal” configuration are present in the spindle cells of most giant- 
cell tumors and do not signify malignant neoplasia. 
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was difficulty in moving the bowels and in one of these there was a suggestion of rectal 
sphincteric dysfunction. Each of the three patients had had trouble for one year. One pa- 
tient gave a history of having undergone partial resection of her tumor and had come to the 
clinic for consideration of a recurrence. Physical and roentgenographic findings were very 
similar to those seen in the cases of giant-cell tumor, with notable destruction of the lower 
sacral segments and the presence of soft-tissue masses. In two instances the lumen of the 
rectum was compromised but in neither was the mucosa ulcerated. The patient who had 
undergone resection previously exhibited a small retrorectal draining sinus. Two resections 
were done at the clinic, both being considered more or less subtotal since the tumors were so 
extensive. The material submitted to the pathologist was grayish red, friable, and somewhat 
mucoid, suggesting chondrosarcomatous tissue in some regions and giant-cell tumor in others. 
The third patient elected to have her operation performed at home, and the local pathologist 
sent us slides confirming his diagnosis of chordoma. Follow-up letters disclose that two of the 
three patients died within one year of the time of operation. The third was living but had 
a recurrence at the time when this paper was written. 


xs 


. &8.—a, Benign giant-cell tumor of the sacrum, The composition of multinucleated 
giant cells and the cellular fibroblastic stroma is typical (hematoxylin and eosin X<200). 


b, Malignant sacral chordoma showing two vacuolated physaliferous cells (hematoxylin 
and eosin X340). 


c, Presacral tumor showing leiomyosarcoma, grade 38. This tumor apparently arose from 
an intraligamentous “fibroid” and elsewhere showed a benign component. Plump spindle cells 
with eosinophilic cytoplasm and elongated nuclei with numerous mitoses establish the diagnosis 
(hematoxylin and eosin X<340). 


Microscopically all three tumors exhibited clumps and strands of large, clear, vacuolated 
polygonal cells in a fibromyxomatous stroma resembling chondromucin. Many giant cells 
(the so-called physaliferous elements, Fig. 8, b) were present. Two of the neoplasms ex- 
hibited degrees of cellular anaplasia, normal and abnormal mitoses, and other features 
consistent with a diagnosis of chordoblastoma (malignant chordoma). The third tumor ap- 
peared to be benign. This relatively high incidence of malignancy reflects the small size of 
our series since in general it is felt that only 20 per cent of chordomas are malignant his- 
tologically. Perhaps 40 per cent of malignant chordomas metastasize, but since both of our 
patients who had malignant lesions were ‘‘buried without the benefit of necropsy’’ we were 
unable to determine whether or not metastasis had occurred. 
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IV. The Miscellaneous Group.— 


Fourteen ‘‘tumors,’’ including four metastatic growths, comprised this 
category, which we so termed because the lesions appeared to arise in or to in- 
volve a miscellany of tissues and organs other than those named in Groups I, IT, 
and III. 


(a) Myogenic Tumors (4 Cases).—In a consideration of myomatous tumors of the in- 
testine Golden and Stout28 reviewed a number of similar neoplasms of the retroperitoneal 
region and pointed out the possibility of enteric origin. Pelvic tumors of the type under 
discussion could arise from the pelvic colon or the rectum, the uterus, or even vestiges of 
the wolffian apparatus. These same authors emphasized the high incidence of malignant 
change in retroperitoneal leiomyomatous neoplasms. 

All of our patients in this group were adults with narrow age ranges of from 37 to 
43 years. In one patient the tumor had been discovered when it was found to obstruct de- 
livery fourteen years prior to admission to the clinic. It had caused her very little trouble 
in the meantime. Two other patients had signs and symptoms of mild chronic intestinal ob- 
struction for a matter of months. The fourth patient complained of pain and weakness in 
the left leg of some nine months’ duration. 

The patient with the fourteen-year history had an encapsulated benign leiomyoma 15 cm. 
in diameter located behind the rectum and attached to the coccyx. There was no close 
attachment to the rectum and the tissue of origin remained obscure. Removal 
was complete and there was no subsequent recurrence over an eight-year period. In the sec- 
ond patient a fibromyoma weighing 2,000 Gm. was intraligamentous on the right and appeared 
to be of uterine origin. The tumor, which exhibited regions of leiomyosarcomatous change, 
grade 3 (Fig. 8, c), had produced a left ovarian metastasis having a diameter of 6 cm. and 
had obstructed the left ureter with the production of hydronephrosis. In spite of pan- 
hysterectomy and removal of the left kidney along with the tumor there was within eighteen 
months an extensive recurrence in the right buttock as well as in the pelvis and death oc- 
curred twenty-eight months after operation. 

The third patient underwent a resection of a retroperitoneal degenerating cystic leio- 
myosarcoma, grade 1, having a diameter of 12 cm., which apparently had its origin in the 
mesentery of the small intestine and which had dissected down into the pelvis. <A loop of 
small intestine was intimately attached to a portion of the tumor capsule but in the absence 
of ulceration of the mucosa it was difficult to implicate this small removed segment as being 
the source of the neoplasm. The pelvic organs were also included in the extensive removal 
of tissue. The patient was alive twenty-one years after the operation. 

The fourth patient had a specimen removed from a rapidly growing and locally ir- 
removable lesion arising in the region of the left acetabulum. The latter had been partially 
destroyed and there was an intrapelvic soft-tissue component to the mass. Microscopically this 
myogenic tumor proved to be a spindle-cell sarcoma, grade 3, showing a scattering of giant 
cells with finely granular eosinophilic cytoplasm. Although we did not demonstrate bona 
fide striations, we have tentatively classed the tumor as a rhabdomyosarcoma arising in stri- 
ated muscle. Roentgen therapy was administered, but the patient died at home four months 
later. 

(b) Fibroma (1 Case).—Our twenty-four-year-old patient with fibroma stated that, 
after a three-month period of chronic sacral pain, her tumor had been discovered during the 
course of a pelvic examination. Three months later, at examination at the clinic, there were 
two masses, one nontender, adherent, and presacral, the other tender and adnexal on the right. 
The adnexal mass proved at operation to be a right tubo-ovarian abscess, which was removed. 
The presacral mass was found to be ligneous and firmly fixed. Material removed for biopsy 
proved to be neoplastic rather than inflammatory and to have the microscopic features of a 
fibroma. There was some resemblance to desmoid tumor. It is interesting to note that this 
patient, who was living nine years postoperatively, was also able to give birth to a baby 
‘‘past’’ her tumor during the follow-up interval. 
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(ec) The Inflammatory ‘‘Tumors’’ (5 Cases).—There were few ‘‘common denominators’? 
in this group of five women with inflammatory presacral swellings. Their ages ranged from 
32 to 55 years. One was single, three of the other four had had children and the fourth was 
pregnant at the time of discovery cf the tumor. The smallest tumor was probably on a trau- 
matic basis, since it showed the familiar microscopic picture of fat necrosis. The second pa- 
tient in the group gave a fourteen-year history of rectal irritation and discharge. A retro- 
rectal abscess was first incised for drainage and later opened widely and packed with gauze, 
the cavity being allowed to granulate in. A deep posterior anal dimple found by the proc- 
tologist was thought to be the source of infection in this case. Relief from operation was 
complete and permanent. 


A third patient stated that a pelvic abscess had been drained and subsequently over a 
seven-year period repeated incisions and drainages of recurrent right ischiorectal abscesses had 
been performed. On examination at the clinic a deep anal fistula was conceded to be the 
source of her trouble. This was excised, and an underlying abscess cavity was treated in a 
manner similar to that of the second case. Relief was permanent. 


Our fourth patient exhibited for one year signs and symptoms of chronic intestinal 
obstruction resulting from the presence of a ligneous retrorectal mass which was locally 
tender for the first nine months of its development. There was no evidence of infection about 
the anus. At the time of colostomy for the relief of obstruction there appeared to be no 
disease in the pelvic adnexal regions. Biopsy of the mass showed only chronic inflammatory 
fibrous tissue. One year later it became possible to close the stoma. Three years later, when 
we communicated with the patient, she was free from symptoms. A Frei test on this patient 
might have shed some light on our problem. 


Our last patient in this group, a woman aged 49 years, had had left sciatic pain for 
one year. There was a diffuse induration of the retrorectal tissues rather than a well-defined 
pelvic mass. Biopsy showed only inflamed fat and fibrous tissue containing a few degen- 
erating nerve filaments. One year later this patient died from an uncertain cause and ma- 
terial from an incomplete necropsy was kindly forwarded to us. The retroperitoneal tissues 
showed only the inflammatory reaction described and this case remains an enigma. 


(d) Metastatic Twmors (4 Cases).—Our main reasons for including this group in the 
series is to emphasize that they can occur, that they can overshadow the primary growth as 
regards size of tumor and production of symptoms, and finally that eradication of them, along 
with the primary tumor, may occasionally be followed by permanent cure. 

A married woman, aged 25 years, stated that she had undergone removal of a left 
ovarian teratoma weighing 9 pounds (about 4 Kg.). Four months later recurrent pelvic 
nodules had been removed by the same surgeon. On examination at the clinic two months 
later there was a retrorectal recurrence which almost obstructed the rectum and vagina. Bi- 
opsy material revealed neuroglial tissue, smooth and striated muscle and so forth. All ele- 
ments appeared benign. This paradox of a seemingly benign neoplasm metastasizing is some- 
times seen in complex teratomas, particularly those involving the testis, but it is rarely ob- 
served among ovarian tumors of this type. 


A married woman, aged 54 years, underwent total hysterectomy and bilateral salpingo- 
oophorectomy at the clinic in 1914 for ovarian cystadenocarcinoma, grade 1. Seven years 
later there was a pelvic recurrence which was again treated surgically. One year later her 
second recurrence took the form of a presacral mass, which compromised the lumen of the rec- 
tum. Death occurred in 1922. 

After a short history of vague abdominal complaints our third patient, 43 years of 
age, pesented herself for examination. A large fixed presacral mass was found. At laparot- 
omy malignant ‘‘implants’’ were seen to involve the peritoneum and one of these was re- 
moved for diagnosis. The pelvic mass was not disturbed, since it was felt to be part of the 
malignant process, perhaps indeed the primary growth inasmuch as no other primary focus 
was found. The tissue removed was typical of adenocarcinoma, grade 1, of the carcinoid 
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type (Fig. 9, a). In this case the metastatic deposits furnished the outstanding features, as 
they indeed often do. The slow growth of the neoplasm is further evidenced by the fact that 
the patient did not die until eight years later. We have studied one patient with ileal ear- 
cinoid in whom a twenty-five-year period elapsed from the onset of symptoms until death, 
twenty-one years after resection of the primary growth along with a group of metastatically 
involved mesenteric nodes. 


Fig. 9.—a, Adenocarcinoma (carcinoid), grade 1, secondary to an undisclosed primary 
tumor of the gastrointestinal tract. The small prismatic cells are forming pseudo-acini. The 
patient survived for eight years postoperatively (hematoxylin and eosin  X220). 


f b, Squamous-cell epithelioma, grade 3, secondary to a small growth in the anal canal. 
Radium Ray roentgen therapy apparently effected a cure in this patient (hematoxylin and 
eosin X Ds 


A woman, aged 56 years, had her presacral tumor discovered by her local physician whom 
she had consulted because of a six-week history of backache. Proctoscopic examination at 
the clinic confirmed the presence of this extrarectal mass and in addition a 2 cm. region of 
ulceration on the dentate line. Both lesions proved on microscopic examination to be 
squamous-cell epithelioma, grade 3, the presacral mass being considered as a metastatic de- 
posit (Fig. 9, b). Treatment with radium and roentgen rays effected an apparent fourteen- 
year cure of this patient. 


Symptomatology 


It has been stated previously® that these presacral or extragenital pelvic 
tumors are more common among women than among men. In our series it was 
estimated that these tumors occur about once in every 10,000 admissions of 
women. It also has been stated’ that trauma is an exciting factor in pro- 
ducing symptoms. The symptoms vary according to the size and character of 
the tumor, the origin, the location in the pelvic cavity, the degree of bone 
erosion and the involvement of the sacral nerves. The most common symptoms 
encountered in this series were low back pain, sacral pain, unilateral or 
bilateral leg pain, sciatica, rectal pain, constipation, and generalized abdominal 
pain. Other symptoms noted were paresthesia, urinary incontinence, vesical 
pain, indeterminate pelvic pain, indigestion, nausea and vomiting, difficulty 
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in voiding, difficulty in walking, atrophy of the leg muscles, dysmenorrhea, 
and abdominal distention. A few patients noticed the presence of the tumor 
before the onset of symptoms. A still smaller percentage of tumors were 
found during the course of a routine examination. 


Fig. 10.—a, Ectopic ‘pelvic kidney. 
b, Spina bifida of the lower part of the sacrum with anterior meningocele. 


Fig. 11.—a, Osteochondroma projecting into the pelvic cavity. 
b, Chondrosarcoma of the left innominate bone projecting into the pelvic cavity. 


Diagnosis 


From the varied symptoms one can see that the symptoms are of little 
value in the diagnosis. The most accurate means of diagnosis is an adequate 
pelvic and rectal examination. From the firm fixation one can usually tell 
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those tumors that arise from bone or those that are closely adherent to the 
bones of the pelvis. Proctoscopic examination is of value in determining that 
an extrarectal mass is present. As has been mentioned previously, an 
excretory urogram is aliost mandatory in ruling out the presence of an 
ectopic pelvic kidney. The roentgenologic examination of the pelvic bones 
and particularly of the anterior sacral wall is of value in those cases in which 
there is evidence of destruction of bone, and it may be of help in diagnosing an 
anterior meningocele in those cases in which spina bifida occulta of the sacral 
vertebrae is present. In this study the roentgenologist reported the presence 
of a soft-tissue tumor in six instances, evidence of bone changes in twenty-two, 
and both bone changes and the presence of a soft-tissue tumor in six instances. 
The results of roentgenologic examination of the pelvis or sacrum were nega- 
tive in twenty-three cases. Figs. 10, 11, and 12 show the points of interest of 
the roentgenographie studies. Only by abdominal exploration or exploration 
through a Kraske incision can one determine the exact nature of these tumors, 
and of course the final diagnosis rests with. the pathologist. 


Fig. 12.—Chordoma with expansion of the sacrum which presented anteriorly. 


Treatment 


The treatment is surgical removal. In sixty-one cases of this series, the 
tumor was explored. In one case there was no specimen because the tumor 
was found to be an anterior meningocele and the meningocele sac was not 
removed. One patient underwent operation by her local physician, and we 
were able to obtain slides of the tissue removed for review. In sixteen of the 
remaining 59 cases, biopsy of the tumor only was performed. In ten cases the 
tumor was partially removed and in thirty-three the tumor was thought to 
have been removed in its entirety. In ten cases of the total group, the tumors 
were thought to be inoperable, and were treated with roentgen rays, radium, 
or both. Roentgen and radium therapy were used in conjunction with surgical 
treatment in all cases of malignant lesions. The incision found to give the 
best approach to these tumors was the posterior or Kraske incision, either 
with or without removal of the coceyx. Since the majority of these tumors 
are benign and since the malignant tumors are slow growing with late recur- 
rences and spread by direct extension rather than by blood or lymph stream 
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metastasis, we see no indication for therapeutic abortion in those cases in 
which the patient is pregnant. In some instances it may be necessary to re- 
move the tumor and accept the risk of abortion. 


Recently De Voe, Gray, and we”? reported the surgical removal of a pre- 
sacral neurofibroma which had produced inearceration of a pregnant uterus 
(Fig. 9, b). The patient would have aborted had she been left untreated. 
She recovered from the operation without complication and gave birth to a 
baby weighing 9 pounds (about 4 Kg.). If the pregnant uterus is well up out 
of the pelvis, it would seem advisable to let the patient go to term and perform 
a cesarean section with subsequent exploration of the tumor. 


Summary and Conclusions 


Extragenital pelvic tumors of the birth canal were present in a series of 
127 female patients presented in this report. Ten patients were considered on 
the clinical side of the analysis only, inasmuch as they presented presacral 
tumors which, although not verified pathologically, nevertheless produced a 
fatal outcome. Symptoms were vague, and findings were not often diagnostic 
as to type of tumor, the exact nature of which had to be decided by the 
pathologist. Ten of these tumors were associated with pregnancy. . 


Pathologically these lesions could be classified into congenital, neurogenic, 
osseous, and miscellaneous groups. Seventy-two (57 per cent) of the lesions 
fell into the first category, which featured a high incidence of pelvie ectopic 
kidneys. One should bear in mind the frequency of this anomaly and confirm 
the diagnosis by urography rather than at a surgical operation. Teratomas 
formed another large portion of the congenital group. They were, with one 
exception, benign. Complete enucleation without spillage was the keynote 
to successful treatment. Anterior sacral meningocele was a rare lesion, which 
we felt was best left in capable neurosurgical hands. 


Twelve tumors (9 per cent) comprise the neurogenic group. Two sub- 
types, the ganglioneuromas and neurofibromas, appeared to arise peripherally. 
Although the various examples were benign histologically, complete surgical 
removal was not always possible because of fixation. The ependymomas 
represented unusual extensions of gliomas of the spinal cord and the treatment 
of these extensive growths was unsatisfactory. 


Lesions arising in bone were present in eighteen patients. Purely cartilag- 
inous tumors were generally of a low order of malignancy and most difficult 
to eure. Tumors exhibiting an admixture of bone and cartilage were slower 
erowing and more responsive to treatment. Two cases of osteogenic sarcoma 
went on to a rapid fatal termination, one of these representing a complication 
of Paget’s disease. One case of Ewing’s tumor was similarly fatal. Giant- 
cell tumor of the sacrum, although usually benign microscopically, proved 
malignant clinically in all cases wherein the growth was not small and within 
the scope of the first resection. The same grim conclusion is even more true 
of chordomas. 


A miscellaneous group of tumefactive lesions contained fourteen examples 
and ineluded myogenic tumors (often malignant in this location), inflam- 
matory masses (often secondary to anal fistulas), fibromas, and finally, 
metastatic carcinomas. It is of interest to note that of the seventeen malig- 
nant neoplasms found in the entire group of 127 patients, four (24 per cent) 
were metastatic. Moreover, surprisingly enough, one of the few instances of 
eure of a malignant tumor in our entire series was that of a metastatic 
squamous-cell epithelioma, grade 3. 
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Every available means of diagnosis should be employed to determine the 
nature of the tumor so that a suitable plan of treatment for pregnant and 
nonpregnant women may be evolved. 


Treatment is surgical removal. Roentgen and radium therapy are im- 
portant aids in the treatment of these tumors. Since the tumors frequently 
involve the presacral plexus of veins, hemorrhage offers the greatest obstacle 
to complete removal. The gynecologist and the general surgeon should know 
their limitations, since a great many of such tumors involve orthopedic and 
neurosurgical problems. 


Therapeutic abortion is not indicated in those cases in which the patient 
is pregnant, since the majority of these tumors are benign and since the 
ones that are malignant recur slowly. If the pregnant uterus has not become 
incarcerated in the pelvis and the tumor is large enough to obstruct labor, 
the pregnancy should be allowed to proceed to term, and delivery should 
be effected by cesarean section. Subsequent removal of the tumor ean then be 
carried out. 
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Discussion 


DR. JOHN S. HERRING, New Orleans, La.—In view of the fact that these tumors 
occurred at the Mayo Clinic only about once in every 10,000 female admissions, it is 
hardly surprising that most of us see very few of them. I have had none in private prac- 
tice. I have seen in consultation one case of pelvic kidney obstructing labor, and I recall 
two cases of pelvic kidney seen personally on the obstetrical service at Charity Hospital 
in New Orleans, neither of which obstructed delivery, as they were high in the pelvis. 
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While an ectopic kidney cannot strictly be classed as a tumor, any pelvic mass will offer 
the same diagnostic and therapeutic problems, and certainly must be considered in a discus- 
sion of this type. I remember seeing two cases of carcinoma of the rectum on the Charity 
Hospital service, one of which was large enough to obstruct labor. From the purely obstet- 
rical standpoint I do not believe that the type or origin of the tumor affects very much the 
management of the case. If obstruction occurs, the obvious management would be a section. 
I would be inclined to feel that in any case of pelvic tumor other than one obviously so large 
or so located as to be absolutely obstructing, a test of labor should be given. We have all 
seen fibroids which apparently would obstruct labor pushed aside and pulled up to permit nor- 
mal delivery, and while the mechanism with these is somewhat different, I think such a test 
would be worth while most of the time. 

A thorough and complete examination as outlined by Dr. Lovelady is of course essen- 
tial for diagnosis. The difficulties presented, are, I think, well illustrated in two cases that 
I would like to mention. 


One is a case which my associate, Dr. King, had while I was in service. The patient’s 
chief complaint was pelvic pain, and scanty menstruation. On routine examination he found 
a mass in the right adnexa about the size of the fist, rather hard, and felt that it was an 
ovarian cyst. At laparotomy it proved to be an inflammatory mass involving the cecum, 
densely adhered to the right adnexa. The final pathological diagnosis was ulcerative lesion 
of the cecum and terminal ileitis. A resection of the cecum and terminal ileum was carried 
out. In view of the uncertainties of diagnosis it is always well to be prepared for any 
necessary procedure. 


Another case which I remember is one which occurred at Charity Hospital several years 
ago. A pelvic tumor had been diagnosed. The surgeon on exploration d.scovered a retro- 
peritoneal mass and removed it. It proved to be a kidney and the only one the patient had. 
This, of course, would not occur if the preoperative diagnosis had included a urogram. 


DR. N. B. DOCKERTY, Rochester, Minn.—It is manifestly impossible to discuss in a few 
minutes seventeen different types of pelvic tumors obstructing the birth or any other canal. 
What I should like to do in this case is to pick one example from each of the four tumor 
categories given by Dr. Lovelady and say a word about the particular tumor in question. 


I have chosen from the congenital group the one which shows an anterior sacral meningo- 
cele. In the treatment we must always keep in mind these lesions because they certainly can 
occur. The treatment of the condition consists in tying off the sac high up where it 
communicates with the subarachnoid space. You do not have to dissect the meningocele out 
and run the risk of infection. 


From the second or neurogenic group our selection represents the unusual circumstance 
of a spinal cord glioma extending outside of the central nervous system. Our patient had 
uterine fibroids clinically and surgically. You can imagine the operator’s consternation upon 
discovering a large ependymoma arising from the sacrum. 

In treating these tumors, removal of the presacral portion is the minor part of the op- 
eration. There is always extensive tumor within the sacrum, and it extends along the spinal 
cord and causes paralysis of the lower extremities and of the bladder and rectum. 

Our next example is from the bone tumor group, and I have chosen a chordoma be- 
cause it is not quite as familiar as some of the other types. Like the familiar giant-cell 
tumor, chordoma is often benign microscopically but, by virtue of extension, paralysis of 
nerves and infection of bladder and kidney result. Notochordal tissue occurs in all the inter- 
vertebral disks but strangely enough 90 per cent of the chordomas arise either in the pituitary 
region or from the sacrum. They expand and destroy the latter, and, as I said, although 
microscopically benign, they often kill the patient. 

From our miscellaneous group, I have again purposely selected a metastatic cancer. The 
large presacral secondary component was metastatic from a small growth above the dentate 
line. This patient was completely cured over a six-year period with radium and x-ray therapy. 
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These then are just a few of the more interesting cases that we have had in our series 
of 127 extragenital pelvic tumors. The gynecologists must be acquainted with the numerous 
possibilities for points of origin and the pathologist with the peculiar behavior of some of 
the neoplasms. 


DR. JOHN R. WOLFF, Chicago, Ill—Several years ago I was embarrassed while 
performing a laparotomy to find that my patient did not have an ovarian cyst, but that 
the tumor I palpated was an ectopic kidney. Since that occasion I have had the good 
fortune to observe six patients in whom the diagnosis of an ectopic kidney was established 
clinically without resorting to surgery. The symptoms of this congenital abnormality are 
usually vague and not related to this condition, since this kidney is usually a normal organ 
in an abnormal location. The diagnosis is suggested by the finding of a firm, smooth, non- 
tender, spheroid, fixed mass deep in the pelvis. It is rather important that one constantly 
be aware of the possibility of such a mass being an ectopic kidney. In each such instance 
a retrograde urogram will confirm or rule out this abnormality. 

The obstetrical problem presented by a pelvic kidney is one of interest and concern. 
Many cases of dystocia have been reported, yet in the cases I have seen many had normal 
vaginal deliveries. 


DR. R. B. KENNEDY, Detroit, Mich—TI had two interesting cases sent to me by 
internists. They each had retroperitoneal pelvic tumors on the right side of pelvis. On re- 
moval for biopsy they proved to be Hodgkin’s disease. 

Another patient, shortly after delivery, developed a large retroperitoneal pelvic mass. 
The delivery had been spontaneous. This proved to be a lymphosarcoma. I don’t believe 
Dr. Lovelady mentioned Hodgkin’s or lymphosarcoma appearing first in the pelvis. 


DR. LOVELADY (Closing).—It is gratifying to hear that Dr. Herring’s attitude is 
a conservative one toward the handling of these types of tumors. Not too long ago, Drs. 
Hunt, Banner, and Dixon from the Mayo Clinic reported several cases of carcinoma of the 
rectum complicating pregnancy. One was a carcinoid of the colon. It is also interesting that 
we did not encounter a case of pelvicsHodgkin’s disease. Of course some of the inoperable 
group, of which there were ten, may have been Hodgkin’s disease. 

In closing I wish to leave two points with you: the importance of the excretory urogram 
or retrograde pyelogram in ruling out the presence of the ectopic pelvic kidney, and the fact 
that it is not necessary to produce a therapeutic abortion in these cases where the tumor 
obstructs the birth canal since the tumors are so slow growing, and those that are malignant 
tend to recur slowly. 
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PARTHENOGENETIC DEVELOPMENT OF THE OVUM AS 
OBSERVED BY VITAL STAINING* 


ERWIN O. STRASSMANN, M.D., Houston, TExas 
(From the Department of Gynecology, Baylor University College of Medicine) 


OR quite a number of years we have been studying the normal histology and 

physiology of the ovary. It has been our goal to fill certain gaps in our 
knowledge especially concerning the development and degeneration of the 
Graafian follicle. 

The first study! dealt with the histologic changes which lead to the rupture 
of the maturing follicle. The theea-interna cone was found as a typical feature 
of growing human and mammalian follicles. Its tropism toward the ovarian 
surface indicates that the theea cone has the task of ploughing a pathway through 
the ovarian stroma to facilitate the ascent of the expanding follicle. 

The second study? dealt with the physiologic development of the follicle 
and the degeneration of those which do not reach their destination. Special 
methods of vital staining by intravenous injection were used to determine the 
sequence of events leading to either rupture or regression of the normal follicle. 

The third study which we present herewith deals with deviations from the 
normal course of development and degeneration of the Graafian follicle. After 
having gained a fairly accurate picture of the normal histophysiology, it is not 
difficult to detect quite a number of abnormalities which do not correspond with 
the familiar well-established norm. Deviations ean occur in all cells and strue- 
tures of the follicle: the ovum, the granulosa layer, and the theea layers. Thev 
are found in all phases of progressing and regressing follicles. Since they are 
comparatively rare, considerable microscopic material had to be studied before 
sufficient items had been collected. 

The deviations from the norm ean be arranged into three distinct groups: 
the multinuclear ova, the multiovular follicles, and the double follicles. 


The first group is the most interesting one. It deals with ova which are 
going through some form of cleavage without being fertilized. For this reason 
the generally accepted term ‘‘parthenogenesis’’ is applied. Without going any 
further we should have a clear understanding of this word. According to 
Kampmeier,® ‘‘true parthenogenesis’’ is the orderly development of a mature 
unfertilized ovum by regular cleavage into an independent individual or pro- 
ceeding an appreciable distance toward this goal. In this strict sense partheno- 
genesis in mammal is extremely rare. The majority of authors, however, apply. 
the term parthenogenesis more loosely ‘‘for any real or apparent division of the 
unfertilized egg cell, irrespective of its maturity and the character, procedure, 
and order of division’’ (Kampmeier). This broader definition of partheno- 
genesis appears practical because it is sometimes difficult to decide whether one 
is dealing with a mature or immature egg, with an abnormal formation of polar 
bodies, or some other form of cleavage, mitotic or amitotic. In most of these 


*Presented at the Sixteenth Annual Meeting of the Central Association of Obstetricians 
and Gynecologists, Denver, Colorado, Sept. 23 to 25, 1948. 
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instances, however, we are dealing with ‘‘pseudoparthenogenesis’’ which never 
leads to more than an accumulation of cells within a degenerating follicle. Our 
definition of ‘‘parthenogenesis’’ stands somewhat between these two extremes. 
It applies to those processes of cleavage of an unfertilized egg which take place 
after maturation, in other words after reduction of the number of chromosomes 
and elimination of polar bodies, regardless how far the development proceeds. 


Literature 


Observations of apparent division of unfertilized ova in mammals have been 
described by numerous authors since Pflueger in 1863 gave the first report. 
An extensive bibliography may be found in Haeggstroem’s publication of 1922° 
and Kampmeier of 1929.2 More recent reports are from Krafka,*® 1929, Reimann 
and Miller,’ 1939, and Baesich and Wyburn,® 1945. While in most of these 
publications the cleavage process of the ovum is described as advancing only to 
the two, four, six, and eight-cell morula stage, there are a few observations in 
mammals in which division goes beyond this phase. 

In guinea pig ovaries L. Loeb® found parthenogenetic development with two 
distinct formations, placental structures and embryonic structures. He shows 
pictures of remnants of an embryonal body with tissues which he interprets as 
ectoderm, endoderm, and mesoderm surrounded by syncytial trophoblast. That 
a similar fargoing parthenogenetic development may occur also in the male 
gonad was shown by Peyron,’® 1940, who describes an embryoma of a human 
testicle which contains the main elements of early embryonic development: 
syneytium, amniectoblastic sac, chordomesoblast, chordal canal, embryonie disc, 
cranial and caudal segments, endoblastic vesicle, ete. 

These observations have been very few and their interpretations not com- 
pletely agreed upon. The fact that even the division of the unfertilized egg into 
a few cells is a rare occurrence may be seen in the work of Engle,'! 1927, who 
studied 100 mouse ovaries and recorded only a single instance of parthenogenesis, 
one ovum divided into four equal blastomeres. 

Why is it that a cell with such an explosive potential of growth like the 
ovum so seldom grows parthenogenetically without the stimulus of fertilization ? 
What are the conditions under which these exceptions occur? These are the 
questions we are trying to answer with the help of intravital staining. 


Method and Material 


This report is based on the examination of 2,000 microscopic sections from 
cat ovaries. 

It is the same material which was used previously for the study of physiologic 
development and degeneration of the Graafian follicle.” 

The eat ovaries were obtained by laparotomy after vital stain had been 
injected intravenously. Twenty-four ovaries were thus recovered from twelve 
eats. Ten cats had received a solution of 2 per cent indigo carmine in increasing 
doses from 50 ¢.c. to 600 ¢.c. intravenously, 1 cat 150 ¢.c. of 0.5 per cent trypan 
blue, 1 eat 90 ¢.c. neutral red. The ovaries were cut in serial] sections. Every 
other section was counterstained by different methods. The odd numbered sec- 
tions received no counterstains and showed the vital stain only. 


Principles 


The use of true intravital (not supravital) staining has brought out the 
fact that the nucleus of a living cell does not take up any such material. It is 
either stored as granules in the cytoplasm, especially in the cells of organs such 
as kidneys, liver, salivary glands, which eliminate undesirable substances, or it 
is primarily deposited in connective tissue spaces between cells all over the body. 
Finally, it is found in dead and degenerating cells and tissues. If any nucleus 
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takes the stain, it proves the death of this cell. On this basis we could show 
with the diffuse material we used that in a normally degenerating follicle the 
ovum, or to be more specific the nucleus of the ovum, is the first to take the stain. 
From here it progresses as degeneration progresses to the ooplasm, to the inner 
granulosa layers, to the outer granulosa layers, until finally the entire follicle 


Fig. 1.—Fragmentation of degenerating ovum simulating cleavage. Disintegration not division 
of ooplasm. Karyorrhexis. Vital Staining. 


Fig. 2.—Segmentation of living ovum in degenerating follicle. Egg divided into two blastomeres. 
Vital Staining. 


is stained.2. In other words vital staining shows that the regular type of follic- 
ular degeneration is a process which begins with the death of the egg cell and 
progresses centrifugally to the outer layers. With vital staining, the beginning 
degeneration of ovum and follicle can already be diagnosed at a time when no 
change of cells or structures is histologically apparent. If this process of normal 
degeneration is arrested it leads to the formation of follicular cysts where the 
ovum has disintegrated but where the granulosa may persist, until it finally 
dissolves too. 
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This sequence of events is entirely reversed in follicles which contain ova 
with some form of division. It must be emphasized at this time that partheno- 
genesis or pseudoparthenogenesis is found only in degenerating follicles, at least 
in mammals. This fact has been brought out by several investigators and was 
especially underlined by Haeggstroem.? With this knowledge on hand some 
light might be thrown on the problem of parthenogenesis by the examination of 
these ova with vital stain. 


Findings 
There are several distinct processes which may be encountered : 


1. Fragmentation of the ovum.— 

Fig. 1 shows such an occurrence. It represents the ovum of a degenerating 
follicle of a cat. The zona pellucida is deeply stained. It surrounds the cyto- 
plasm which is broken up into several fragments. One of these contains deeply 
stained nuclear material indicating that this is a dying cell, in which fragmen- 
tation is not a result of any form of cleavage. 

In this instance the granulosa layer is still alive, the cell nuclei not being 
stained. The remnants of the egg nucleus, which is split by karyorrhexis, take 
the stain which is entering the ovum in several places. The fragmentation of 
the ooplasm is simply part of the general degeneration. Findings like this can 
be mistaken for parthenogenetic cleavage. 

2. Segmentation of the Ovum.— 

lig. 2 shows an entirely different picture. The ovum is divided into two 
equal cells, so-called blastomeres. The nuclei are not visible and therefore have 
not taken the stain, thus indicating that these cells are still alive. The zona 
pellucida is stained as we have found to be the ease in all living or degenerated 
ova.” The granulosa has undergone the progressive type of degeneration form- 
ing a pseudo corpus luteum by growth and fat accumulation. The appearance 
of small cells migrating through the zona pellucida into the ovum indicates that 
the degeneration of the ovum is imminent. 

This process should be called ‘‘pseudoparthénogenesis.’’ There is no sign 
that maturation of the ovum has taken place. The division of the egg into two 
equal cells may have occurred before the polar bodies were expelled. 

If the ovum is permitted to survive longer inside of a degenerating follicle, 
the process of division may continue from a two-cell stage to a four- or six-cell 
stage and beyond. 

3. Parthenogenesis.— 

Fig. 3 represents such an ovum, It is the only one we have found in our 
material of 24 ovaries. Because of the rarity and significance of this observation 
illustrations are presented both from the vitally stained and the postmortem 
stained sections. 

This specimen was found in a degenerating follicle. It is characteristic of 
eat ovaries that when their follicles undergo degeneration the cumulus ovigerus 
flattens and the ovum sinks to the membrane separating the granulosa layer 
from the theca interna. At the same time the granulosa commences to grow 
and to fill the entire follicular cavity. This process is present in our specimen 
and indicates degeneration of the follicle. The egg is enclosed by a well-pre- 
served zona pellucida. In the hematoxylin-eosin stained section (Fig. 3) we 
find that small cells have migrated through the zona into the ovum. At the base 
they are coming from the theca interna in a broad front. At the inner pole they 
are breaking through small openings from the surrounding granulosa. The main 
space inside of the zona is not occupied by one individual cell as one would 
expect. Instead we find six large individual cells, each containing nucleus. The 
photomicrograph shows only four nuclei, but the drawing (Fig, 4) which com- 
bines several sections indicates all six as we found them in serial sections. 
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Fig. 3.—Parthenogenetic development of ovum into six-cell morula inside zona _ pellucida. 
Photomicrograph. Hematoxylin-eosin. 


Fig. 4.—Parthenogenetic development of ovum into six-cell morula. Drawing. Hematoxylin- 
eosin. Note small cell immigration through zona pellucida. 
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The division which has taken place in this ovum has to be regarded as true 
parthenogenesis. In normal maturation there is one large cell which is the 
ovum and one or two smaller elements which are the polar-bodies. In this speci- 
men there are six cells of more or less equal size. We could not detect any phase 
of mitotic division. This is an ovum which without being fertilized underwent 
a development into a six-celled morula. This follicle was found in the ovary of 
a eat which had received the maximum of intravital stain (600 ¢.c. of indigo 
earmine). Under vital stain (Fig. 5) we find the zona pellucida well stained in 
the portion adjacent to the granulosa. At the base, where the migrating cells 
enter the ovum it has almost disappeared. From here the stain has flooded the 
ooplasm but the chromatin in the nuclei remains invisible. It has not taken the 
stain. We have seen above that this is a sign of life. In other words we are 
dealing with a degenerating follicle containing an ovum, which is still alive and 
which is in the process of cleavage, having divided into 6 individual living cells 
among the surrounding area of disintegration. 

There is an essential connection between these two facts which form the 
basis for parthenogenetic development of the ovum. If the degeneration of the 
follicle begins in the outer layers (instead of inside the ovum) it stimulates the 
ovum to cleavage and division. The physical and chemical changes which take 
place inside of a degenerating follicle seem to provide the impulse which in a 
still living ovum releases the powers of cell division which otherwise remain 
dormant until fertilization. That there is some foundation to this conception 
of parthenogenesis, can be deducted from the famous experiments of J. Loeb’? 
who by changing the salt content of ocean water brought eggs of sea urchins into 
parthenogenetic development of advanced stages. 

Our last photomicrograph (Fig. 6) shows parthenogenetic cleavage of the 
ovum similar to the one seen before but with the important difference that here 
all elements inside the egg shell are degenerating. There have been at least six 
individual cells inside the zona pellucida. Six nuclei are visible but they have 
all the signs of disintegration mostly by pyknosis. The cytoplasm contains 
vacuoles. The zona pellucida is shrinking from the surrounding follicular layers. 
This picture shows typically the fate of most of the parthenogenetically divided 
ova in mammals. 


Discussion 


What is the clinical significance of these findings? 

There is a group of ovarian tumors which contain derivates of all three 
germ layers. Neoplasms of mature character with structures originating mostly 
from the ectoderm are the dermoids. Neoplasms of unripe character are the 
so-called teratomas or embryomas. The etiology of these tumors has never been 
completely solved. 


An excellent discussion of the theories proposed to explain the origin of 
teratoids may be found in the Eneveclopedia of Endocrinology (Hans Selye, 
1946).1° Only three theories are seriously considered by contemporary pathol- 
ogists: the parthenogenetic theory, the blastomere theory, and the embryonic 
theory. 

According to the parthenogenetic theory teratoids develop from unfertilized 
ova, either immature oogonia, or mature ova. Experiments by Bosaeus'™ on 
frogs and toads point strongly in this direction, since he was able to initiate 
cleavage of unfertilized ova by chemical or mechanical means. Abnormal tera- 
toma-like embryos developed from such ova in the celomie cavity of a host animal. 

According to the blastomere theory teratoids originate from fertilized polar 
bodies or blastomeres separated from the rest of the fetal body. The greatest 
objection to this theory is that it does not explain that most of these tumors 
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occur in the gonads and not just anywhere in the body. In addition it is hard 
to understand that these tumors originate in the female tract of one generation, 
stay dormant for many years and appear in the gonads of the next generation. 


Fig. 5.—Parthenogenetic development of six-cell morula. Unstained chromatin in nuclei 
indicates egg cells still alive. Vital Staining. 


Fig. 6.—Parthenogenetic development of six-cell morula. Shrinkage of zona pellucida, disintegra- 
tion of ooplasm and nuclei indicate degeneration. Photomicrograph. Hematoxylin-eosin. 


The embryonic theory implies that the formation of secondary embryonic 
axes in the primitive shield is the cause of teratomas. The strongest objection 
to this theory is also that it does not explain the fact that these tumors are 
found mostly in the ovaries and testicles. 
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As a matter of fact we could not find any microscopic observation which 
could be used to prove the blastomere or embryonic theory. There are on the 
other hand numerous observations which show parthenogenetic cleavage of the 
ovum with various degrees of development. Our own findings underline the 
theory that the division of unfertilized ova may lead to the formation of tumors. 
It is only a question whether these cell clusters degenerate and disappear or 
whether they continue to live and grow. In the latter instance they will, at least 
in mammals, never lead to parthenogenetic creation of a whole new individual, 
but rather to the parthenogenetic creation of tumors showing derivatives of all 
three germinal layers. There is not structure or cell in the gonads which could 
produce these tumors other than the germ cells proper. The amazing fact is not 
that they occur, but that they do not occur more often. 


Summary 


1. This paper is based upon observations on vitally stained cats. Stains 
of various types and concentrations were transfused intravenously into twelve 
cats. The ovaries were removed under anesthesia and studied in over 2,000 
serial sections. 


2. In this material a number of deviations from the norm were found. The 
most important observation concerns forms of cleavage of the unfertilized ovum: 
fragmentation, segmentation, pseudoparthenogenesis and parthenogenesis. Vital 
staining gives a clue to the origin of these processes : 


3. Physiologic degeneration of the Graafian follicle begins in the nucleus of 
the ovum and proceeds centrifugally to the periphery. Pathologic degeneration 
of the follicle begins in the outer layers and proceeds centripetally toward the 
ovum. If this process is arrested halfway, it leads to typical histologic forma- 
tions. In the frequent cases of normal regression, follicular cysts are formed. 
In the rare instances of abnormal regression, it may lead to parthenogenetic 
development of the ovum. 


4. Photomicrographs and drawings of the cleavage of unfertilized ova in 
various phases are shown. Their significance is discussed in regard to the origin 
of certain ovarian tumors (dermoid cysts, teratomas, embryomas). 


I want to thank Dr. G. G. Robertson, Associate Professor of Anatomy, Baylor Univer- 
sity College of Medicine, for checking the embryologic terms used in this paper. 
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Discussion 


DR. WILLARD M. ALLEN, St. Louis, Mo.—The findings recorded in this paper by 
Dr. Strassmann lend considerable support to the idea that certain types of teratomas may 
owe their origin to spontaneous segmentation of unfertilized ova. This theory is not new. 
Actually the parthenogenetic theory regarding teratoids is the simplest of all since there 
is ample evidence from studies of lower forms of animal life that ova may be induced to 
divide and proliferate without fertilization. Even in the rabbit spontaneous segmentation 
of the ovum after suitable stimulation with the formation of a fetus has been reported by 
Pineus. This being so, it requires very little imagination to svspect spontaneous segmen- 
tation of germ cells as a cause for teratoids and certain types of chorionepithelioma. 

The observation that the ovtem may be caused to undccrgo segmentation when the 
normal course of events in the retrogression of the follicie is altered is very important. 
Ordinarily the ovum, if it fails to go through complete maturation, degencrates and at the 
same time or very soon thereafter the granulosa likewise retrogresses. The great majority 
of ova and follicles suffer this fate for only a few of the large number of ova found in 
the ovaries are ever discharged during the process of ovulation. However, Dr. Strassmann 
finds that in certain very rare instances segmenting ova are found, but these are found in 
degenerating follicles. The presumption is, therefore, that when the stimulus for the 
proliferation of the granulosa is withdrawn before the egg has lost its capacity for seg- 
mentation unknown chemical factors arising from the degeneration of the granulosa lead 
to segmentation of the ova and early embryonic development. 

Skeptics will say, of course, that the parthenogenetic theory does not explain the 
primary appearance of the chorionepithelioma in the cranial cavity or in the mediastinum, 
and the appearance of teratoids in parts of the body widely separated from the gonads. 
This is not a completely valid objection, however, because of the probability that the 
primordial germ cells are originally located in the head end of the embryo and subsequently 
find their way to the genital ridge (see Willier: Anat. Rec. 70: 89, 1937). 


DR. STRASSMANN (Closing).—I thank Dr. Allen for his discussion. I would like to 
put one thought into your minds. You may have noticed that the word ‘‘hormone’’ has not 
appeared in my paper. Of course, the hormones are the very factors which are responsible for 
the growth and degeneration of the follicle. I have not mentioned these hormones because, 
if we are truthful with ourselves, here is the biggest gap in our knowledge. I do not mean 
the ovarian hormones. Fortunately, the ovarian hormones are well-established units. Since 
we know their chemistry and make them synthetically and since we have them standardized, 
we can do with the uterus more or less what we want. As one of the speakers said yesterday, 
we can make an old lady of 81 years of age menstruate. But with the ovary we can do very 
little. The gonadotropic hormones are not known chemically. We do not know the formula, 
and we do not have a satisfactory way to standardize them. If you look at it the right way, 
you need the gonadotropic hormones for half of your gynecology, for half of your sterility 
cases, and for half of the cases you treat for menstrual disorders. We all depend on using 
the anterior pituitary hormones and that is the very one thing we do not have to any sat- 
isfaction. This one hormone or hormone group is the most important one because it is the 
key to the function of the ovary, therefore, of the uterine activities and, therefore, of the en- 
tire mature life of any woman. 


Since this Society represents the gynecologists and ‘obstetricians of over half of the 
United States, I hope that the true chemistry of the gonadotropic hormones eventually 
will be determined. We all have used our present commercial preparations. I discarded 
all of them because I found they are unsatisfactory and most of the time useless. We have 
got to have the true anterior pituitary hormones. We have to have them standardized— 
not by the weight-increase of the ovaries but by the weight of the chemical compounds. ¢ 
That would be a big step forward. 
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THE USE OF PENTOTHAL SODIUM ANESTHESIA 
FOR CESAREAN SECTIONS* 


GERALD W. GustAFson, M.D., AND SPRAGUE H. GARDINER, M.D., 
INDIANAPOLIS, IND. 


(From the Department of Obstetrics and Gynecology, Indiana University School of Medicine) 


HE first cesarean section under Pentothal Sodium anesthesia at the Coleman 

Hospital of the Indiana University Medical Center was performed by the 
senior author in November, 1948. From then until Jan. 1, 1948, there have 
been a total of 207 sections done under Pentothal. Because of the relatively few 
articles published relating to this type of anesthesia for cesarean sections, it 
was thought worth while to present our experience. 


In 1944, Hellman, Shettles, Manahan, and Eastman’ reported 114 sections 
under this type of anesthesia. Herrick? recently reported a series of 492, while 
Fino and Eisaman,’ in a preliminary report, listed 40 patients upon whom 
cesarean sections were done under a combination of local infiltration anesthesia 
and intravenous Pentothal as suggested by Hunt and Lundy.‘ 


Prior to the first of this series, Pentothal Sodium had been used in our 
department only for very short anesthetics, being restricted largely to dilatation 
and curettage. At the present time, however, combined with 50 per cent nitrous 
oxide and oxygen, it is employed in the majority of pelvic operations, being 
supplemented with curare when increased relaxation is needed. We have not 
employed it in vaginal obstetrics to any extent because we have felt that only 
an experienced anesthetist should be permitted to give it. When the latter was 
not available for cesarean section, we have used other types of anesthesia. 


Technique 


Of greatest importance is the fact that the anesthetic is not started until 
after the patient is fully prepared for the operation, a catheter has been anchored, 
the abdomen scrubbed and painted and drapes have been placed prior to the 
injection of Pentothal. In our personal cases of the elective type, Sodium Amytal, 
6 grains, and atropine sulfate, 459 grain, are given three-quarters of an hour 
before the operation is to begin. Many of the cases were given only atropine 
sulfate, 459 grain, prior to operation. There seems to be no appreciable differ- 
ence in the condition of the baby whether or not Sodium Amytal is given and 
we have felt that it does lower the apprehension of the patient. 

With everything in readiness for operation, a few cubic centimeters of 2.5 
per cent solution of Pentothal Sodium are given intravenously and the patient 
is asleep in a few seconds. In the early cases, O, was administered ‘after the 
patient was asleep. More recently, a mixture of 50 per cent oxygen and nitrous 
oxide has been given and this has lowered the dosage of Pentothal necessary. 


*Presented at the Sixteenth Annual Meeting of the Central Association of Obstetricians 
and Gynecologists, Denver, Colorado, Sept. 23 to 25, 1948. 
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In only one case was the abdomen opened under local anesthesia first and then 
Pentothal administered. All of the early cases had their anesthetic administered 
by Dr. Greta Gibson, while those since October, 1947, were given by or under 
the supervision of Dr. Virgil Stoelting. 


Results 


The operations were performed by 16 different operators including residents. 
Three of the staff did 146 operations. Indications are fairly representative of 
those found in the average maternity hospital. These are given in Table I, 
while the types of cesarean sections performed are listed in Table II, The 
incidence of Pentothal Sodium anesthesia for cesarean sections is shown in 
Table III. It is our opinion that the ideal case for Pentothal is the elective 
section. However, we have found it satisfactory in eases having had trial labor. 
Data for this group are presented in Table IV. 


TABLE I. INDICATIONS FOR CESAREAN SECTIONS UNDER PENTOTHAL SODIUM 


INDICATIONS | NO. OF CASES 

Repeat cesarean section 99 
Contracted pelvis with trial labor 31 
Contracted pelvis (elective) 29 
Placenta previa 13 
Abruptio placentae 2 
Toxemia (failure of medical therapy) 8 
Elderly primiparas 5) 
Multiple uterine fibroids 6 

Brow 1 
Abnormal presentation} Face 1 7 

Transverse 5 
Diabetes 3 
Previous extensive vaginal plastic 1 
Previous myomectomy 1 
Previous erythroblastotie baby 1 
Bicornate uterus 1 


TABLE II. TYPES OF CESAREAN SECTION PERFORMED UNDER PENTOTHAL SODIUM 


TYPES OF SECTION | NO. OF CASES 


Low cervical: 175 
Longitudinal 93 (1 extraperitoneal) 
Transverse 82 
Classical 27 
Cesarean hysterectomy 5 
Total 207 


TABLE III. INCIDENCE OF PENTOTHAL SODIUM ANESTHESIA FOR CESAREAN SECTION AT THE 
Wan. H. CoLEMAN HOSPITAL 


TOTAL SECTIONS UNDER 
YEAR SECTIONS PENTOTHAL PER CENT 
1943 2 
1944 104 50 47.6 
1945 98 48 48.9 
1946 89 ot 60.7 
1947 86 53 61.6 
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TABLE IV. PENTOTHAL SODIUM FOR SECTION FOLLOWING FAILURE OF TRIAL LABOR, 31 CASES 


PREOPERATIVE CONDITION POSTOPERATIVE CONDITION 
MOTHER FETUS MOTHER BABY 


SPONTANEOUS 
CRY OR 
RESPIRATION 
FETAL PROMPTLY SEVERE 
GOOD FAIR GOOD DISTRESS GOOD FAIR ESTABLISHED |NARCOSIS 


30 1 27 + 30 1 30 1 


The lengths of the trials of labor before the start of Pentothal and delivery of the baby 
varied from 5 to 60 hours. The time interval between the start of Pentothal and delivery of 
the baby varied from 4 to 26 minutes. One mother’s condition was considered as only fair be- 
fore the section because of the existence of essential hypertension of a moderate degree. She 
withstood the Pentothal anesthesia and section satisfactorily, the baby’s condition being ex- 
cellent. The baby whose condition was poor after delivery had shown marked evidence of 
fetal distress before the section. Neonatal death occurred after four hours, the autopsy 
revealing extensive atelectasis 


Maternal Mortality —There was one maternal death in the 207 eases, giving 
a mortality rate of 0.5 per cent. This patient was a toxie primigravida, No. 
XC74081, who had been in the hospital under observation and treatment for 
seventeen days. She had seemed improved when one morning she suddenly 
went into coma following a convulsive seizure. As she was eight months preg- 
nant with a totally unprepared cervix and had received glucose for several days, 
we decided that immediate section offered her the best chance. She was given 
only 0.55 Gm. Pentothal, the operation lasted thirty-three minutes and the baby 
cried immediately, being extracted eight minutes after the introduction of Pento- 
thal. However, after arousing and talking to her husband, she lapsed into coma 
and died six hours post partum. No autopsy was permitted. 


TABLE V. MorTALITY FOR SECTION UNDER PENTOTHAL SopIuM (UNCORRECTED) 


MATERNAL FETAL 
NO. MOnrALITY NO. MORTALITY 
CASES DEATHS RATE BABIES* DEATHS RATE 
207 | 1 0.5% 208 5 | 24% 


*1 set of twins. 


Morbidity.—In the series, 45 mothers, or 21 per cent, showed morbidity 
according to the Standard of the American College of Surgeons. 


Infant Mortality —tThere was one stillbirth. The mother of this baby was 
admitted in shock with central placenta previa and no fetal heart tones. In 
addition, there were four neonatal deaths, one occurring 4 hours after birth, one 
17 hours, one 23 hours, and one 84 hours. Autopsy revealed atelectasis in two 
eases, extensive pulmonary hemorrhage of undetermined origin in one. The 
other case was the picture of atelectasis, but no autopsy was permitted. Brief 
abstracts of the cases with fetal death follow: 


Case 1.—No. 107969. The mother of this infant was admitted to the Coleman Hos- 
pital at term as an emergency ward patient in profound shock following profuse hemor- 
rhage from a central placenta previa. Fetal heart tones were absent on admission. Fol- 
lowing intravenous glucose, 1,000 ¢.c. plasma and 2,000 ¢.c. of whole blood, the mother’s 
condition was sufficiently improved to permit surgery. A low cervical, longitudinal section 
was performed, a total of 0.4 Gm. of Pentothal Sodium being administered. The baby was 
stillborn, having succumbed in utero from anoxia prior to the section. The mother’s con- 


valescence was uneventful. 
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Case 2.—No. 78456. The mother of this infant was a 26-year-old primigravida at term. 
A low transverse cervical section was performed because of cervical dystocia, uterine inertia, 
and irregular and rapid fetal heart tones after thirty hours of labor, the membranes having 
ruptured spontaneously two days before the onset of labor. Plain rectal ether and Nembutal, 
3 grains, were given preoperatively. <A total of 0.850 Gm. of Pentothal was administered. 
The baby, extracted ten minutes after the start of Pentothal, weighed 8 pounds, 7 ounces, 
and showed evidence of severe asphyxia pallida. In spite of repeated aspiration, hyper- 
ventilation, and stimulants, respiration ceased four hours after birth. Autopsy revealed 
extensive bilateral atelectasis. The mother’s postoperative course was complicated by a 
wound infection. 


CasE 3.—No. 89213. This baby was delivered by an elective low longitudinal cervical 
section at term because of cephalo-pelvie disproportion. The preoperative medication was 
atropine sulfate, 1459 grain. The baby was extracted seventeen minutes after the start 
of Pentothal—a total of 1.750 Gm. being given for the entire operation. At birth, the 
baby weighed 5 pounds, 8 ounces. Respirations were established after some difficulty 
following tracheal aspiration and hyperventilation. Recurrent episodes of cyanosis de- 
veloped with irregular, rapid respirations. In spite of repeated aspiration, hyperventila- 
tion, Coramine, ete., respirations ceased seventeen hours after birth. Autopsy was not 
permitted, but the clinical picture was typical of pulmonary atelectasis. The mother’s 
postoperative course was uneventful. 


Case 4.—No. 95655. The baby was delivered by low longitudinal cesarean section at 
eight months’ gestation, the indication being a previous section for cephalopelvic dispro- 
portion. The preoperative medication was Nembutal, 3 grains, and atropine sulfate, 45 
grain. The baby, 5 pounds, 3 ounces, was extracted sixteen minutes after the start of 
Pentothal, a total of 1.600 Gm. of Pentothal being given for the entire operation. Respi- 
rations were established with difficulty following tracheal aspiration, hyperventilation, and 
Coramine. Respirations were shallow and irregular with a persistent sternal retraction, 
and, in spite of repeated aspiration, hyperventilation, and continuous O,, respirations 
ceased twenty-three hours after birth. Autopsy revealed extensive pulmonary atelectasis. 
The mother’s postoperative course was uneventful. 


Case 5.—No. 96578. The baby was delivered by low transverse cervical section at 
term, the indication being a previous section for contracted pelvis. The preoperative medi- 
cation was Sodium Amytal, 6 grains, atropine sulfate, 1459 grain. The baby, 5 pounds, 44%4 
ounces, was extracted eight minutes after the start of Pentothal, the total amount of 
Pentothal not being recorded. Respirations were easily established following aspiration 
and hyperventilation, the baby crying lustily. The baby’s condition appeared satisfactory 
until twenty-four hours after birth, when there was considerable crying and regurgitation 
of feedings. Forty-eight hours after birth, the temperature rose and the baby was started 
on penicillin. X-ray of the chest showed only increased bronchial markings. Respiration 
gradually became increasingly labored, rapid and shallow, death occurring eighty-four 
hours after birth. Autopsy revealed ‘‘Extensive pulmonary hemorrhage due to undeter- 
mined cause.’’ The mother’s postoperative course was uneventful. 


Immediate Effect on the Baby 


Pentothal Sodium passes through the placenta, and, according to Hellman 
and Shettles, within ten or twelve minutes, reaches equal concentration in fetal 
and maternal bloods. These authors state that there is a period of five minutes 
after starting the anesthesia during which the amount of drug reaching the fetus 
is very small and throughout the first five to ten minutes is decidedly less, as a 
rule, than after fifteen or twenty minutes of anesthesia. Clinically, we have seen 
very little correlation in the condition of the baby immediately following delivery 
with the total dosage of Pentothal and the time interval between introduction of 
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the drug and extraction of the baby. For instance, the second largest dosage of 
Pentothal given in this series was 2.09 Gm., the time interval was twenty minutes, 
and yet the baby cried immediately. In another case, twenty-eight minutes 
elapsed from introduction of Pentothal to extraction of the baby, dosage was 
1.4 Gm., yet the latter cried immediately. The largest dosage was 2.250 Gm., 
interval twenty-nine minutes, and the baby was easily resuscitated by aspiration 
and hyperventilation. This is graphically presented in Tables VI and VII. 


TABLE VI. ToTaL PENTOTHAL SopIUM ADMINISTERED AND ESTABLISHMENT OF RESPIRATIONS 
IN NEWBORN 


ESTABLISHMENT OF RESPIRATIONS IN NEWBORN 
TOTAL 
PENTOTHAL RESPIRATIONS 
SODIUM TOTAL SPONTANEOUS PROMPTLY MODERATE SEVERE 
GM. CASES* CRY ESTABLISHED NARCOSIS NARCOSIS 
Not Recorded "A 8 19 0 0 
Less than 0.500 1 1 0 0 0 
0.500-1.000 59 20 37 1 1 
1.100-1.500 95 28 66 1 0 
1.600-2.000 22 8 iZ 0 2 
2.050-2.250 3 1 2 0 0 
Total 207 66 136 2 3 


*1 Stillborn not included. 
1 Set of Twins included. 


TABLE VII. TIME ELAPSED BETWEEN START PENTOTHAL AND EXTRACTION OF BABY AND 
ESTABLISHMENT OF RESPIRATIONS IN NEWBORN 


TIME ELAPSED 
THAL AND ESTABLISHMENT OF RESPIRATIONS IN NEWBORN 
EXTRACTION NUMBER RESPIRATIONS 
BABY OF SPONTANEOUS PROMPTLY MODERATE SEVERE 
MINUTES CASES* CRY ESTABLISHED NARCOSIS NARCOSIS 
Not Recorded 6 2 4 0 0 
0-5 4 1 2 1 0 
6-10 65 28 36 0 1 
11-15 65 22 43 0 0 
16-20 48 12 a 1 2 
21-25 10 0 10 0 0 
26-30 6 1 5 0 0 
31-35 3 0 3 i) 0 
Total 207 66 136 2 3 


*1 Stillborn not included. 
1 Set of Twins included. 


Advantages 


From the standpoint of the mother, Pentothal Sodium is one of the most 
pleasant of anesthetics. She goes to sleep quickly in twenty or thirty seconds 
and often in the middle of a sentence as she is speaking. Nausea and vomiting 
upon awakening are very rare. We could find record of only one patient who 
had nausea to any degree. Bleeding is less than with gas oxygen-ether or cyclo- 
propane, In our series, there was no significant change in blood pressure. The 
most enthusiastic patients were those of the repeat sections who previously had 
had some other type of anesthesia including local infiltration and spinal. 
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Dangers and Contraindications 


Montgomery® has pointed out the three groups of cases where Pentothal 
might be dangerous in obstetrics, namely, toxemia, hemorrhage, and prematurity. 


Toxemia.—The drug is detoxicated in the liver and the waste products 
eliminated by the kidneys. In ease of extensive damage of the liver, detoxication 
may not take place. Our one maternal death occurred in this group, while East- 
man and Hellman reported one death in their section group. We believe that, 
in the severe toxemias, particularly when there is a possibility of extensive liver 
damage, Pentothal should not be used. The same applies to any general anes- 
thesia. 


Hemorrhage.—Burstein and Hershey*® pointed out, on the basis of their 
clinical and experimental observations, the unpredictable effect of Pentothal 
Sodium on the circulatory system in the face of hemorrhage. In our series were 
included thirteen cases of placenta previa and two of abruptio placentae (see 
Table IX). We have seen no untoward effect of the Pentothal, and, in addition, 
have used it in several ectopics. One case of rupture of the uterus at term, 
following two previous cesarean sections, was operated upon under Pentothal. 
However, this patient was not in shock. None of the sections were in shock at 
the time of operation. We believe that Pentothal should not be given to any 
patient in shock. 


Prematurity—Montgomery*® states, ‘‘Since it is known that pentothal is 
rapidly conveyed across the placental barrier to the fetal blood stream, and since 
it has been demonstrated by Dreisbach and Snyder‘ that intravenous pentothal 
reduces the respiratory activity of the intrauterine animal to a level below one- 
third, it seems unwise to employ this agent in cases of prematurity for fear of 
inhibiting the initial respiratory effort in the newborn infant.’’ If there was 
marked retardation of respiration following Pentothal, certainly it would be 
manifested in the premature baby. Such was not our experience as evidenced 
in the data presented in Table X. Here, in one instance of placenta previa, at 
714 months’ gestation, the baby weighed 2 pounds, 7 ounces, was easily resus- 
citated, the mother received 1.2 Gm. of Pentothal, and the time interval was 
eight minutes. This baby survived. Another baby from a patient with placenta 
previa weighed 3 pounds, 914 ounces, and cried immediately, the time interval 
having been thirteen minutes and the total dose of Pentothal 1.4 Gm. 


Conclusion 


Our results of 207 cesarean sections performed under intravenous Pentothal 
anesthesia are reported. It has been our experience that it is a safe type of 
anesthesia for both mother and baby in a goodly number of cases when admin- 
istered by a trained anesthetist. We feel that it is definitely contraindicated in 
the presence of severe toxemia and in shock from hemorrhage. The ideal place 
for Pentothal is in the elective section with the mother and baby in good con- 
dition. In our experience clinically, time interval between introduction of the 
drug and extraction of the baby and the total amount of Pentothal administered 
within reasonable limits show little correlation with the immediate condition of 
the baby. Pentothal Sodium deserves a place in our armamentarium of obstetric 
anesthesia for cesarean sections. 
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Discussion 


DR. ROLAND §S. CRON, Milwaukee, Wis.—This paper is a very timely one. Re- 
cently large series of cesarean sections done under caudal, Pentothal Sodium, with or with- 
out supplementary gas, spinal or saddle block anesthesia, have been reported. All of these 
methods of anesthesia, with the possible exception of caudal which, incidentally, we have 
discontinued, when administered by competent and experienced personnel have proved to 
be relatively safe anesthetics for both mother and baby. 

Our experience with Pentothal Sodium anesthesia dates back at least ten years. About 
96 per cent of our vaginal operations, plastic and hysterectomies, have been done under 
Pentothal. For more than five years many cesarean sections have been done with an 
induction of Pentothal Sodium followed by 30 per cent oxygen and 70 per cent nitrous 
oxide. We agree with the essayists when they advise that in using this type of anesthesia, 
one should always avail oneself of the services of an experienced anesthesiologist. In 
general, unless there is some physiological or pharmaceutical reason, the type of anesthesia 
to be administered to the patient should be left to the discretion of the anesthetist. The 
one that he or she prefers is the one to be used. 

It was indicated in the paper that patients in labor were administered rectal ether 
plus 6 grains of Amytal, followed by heavy doses of Pentothal. Since Pentothal, Nem- 
butal, and Amytal are all hypnotics, one might question the advisability of administering 
6 grains of Amytal before operation. When indicated, we have injected small doses of 
Amytal intramuscularly. There was a wide variance in the amount of Pentothal Sodium 
prescribed. The doses varied from 500 to 2,200 mg. This is proof that the agent must be 
administered by experienced personnel and cannot become a routine procedure. Our aver- 
age dose for one hour of anesthesia has been 800 mg. with 30 per cent oxygen and 70 per 
cent nitrous oxide. 

Commenting on the four prenatal deaths, one is struck by the very large dose of 
Pentothal, 1.7 and 1.6 mg., given at sixteen- and seventeen-minute intervals before the 
delivery of two of the fetuses. It is also well to note that the autopsied baby, dying of 
pulmonary hemorrhage, may have experienced an overdistention of the alveoli following 
resuscitative efforts. It is also noteworthy that these babies weighed over five pounds. 
What do the essayists mean by aspiration and respiration in contrast with aspiration and 
hyperventilation ? 

We agree with the essayists that Pentothal should not be administered to the patient 
in shock or to one suffering from severe toxemia. Neither should this be the anesthetic 
for the patient with a hemoglobin of 6 Gm. or less. 

In spite of the essayists’ findings, we think this is not the ideal anesthetic for the 
delivery of premature infants. We agree that the ideal place for Pentothal only is elec- 
tive sections. We do not include in this category repeat sections. The performance of 
this operation is often complicated from the beginning of the operation to the delivery 
of the baby. 


DR. H. M. KIRSCHBAUM, Detroit, Mich.—The use of the intravenous anesthetics 
in obstetrics is not new. In 1928 I used Pernocton intravenously. My reason for giving 
it up was that it did not last long enough. Pernocton would last some four hours, In the 
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1934 era there was a great sweep of the use of Evipan intravenously in obstetrics for 
cesarean section in England, and I note that they, too, have given up the use of the Evipan. 
While the experienced operator can get the baby out within ten minutes, the senior resi- 
dents might have difficulty. Pentothal was the same, and showed similar difficulty, in that, 
if you did not get the baby out quickly, you would have babies that required resuscitation; 
particularly was this true if any scopolamine was given during the labor. 

For that reason, while some papers have been written recently on Pentothal for 
delivery and cesarean, I would be against it and would stick to the spinal Novocain, 30 
mg. for delivery, and 60 to 75 mg. for the cesarean section. 


DR. LEON 8S. McGOOGAN, Omaha, Neb.—I would like to discuss a variation of the 
type of anesthesia that has been suggested this morning; that is, the combination of local 
infiltration supplemented by intravenous Pentothal Sodium. 

In the five-year period from July 1, 1943, through June 30, 1948, there were 50 
cesarean sections done at the University of Nebraska in the charity service, 21 under 
combined local infiltration supplemented by Pentothal Sodium. In the five-year period 
from July 1, 1943, through August 10, 1948, on my private service at Omaha, there were 
171 cesarean sections, of which 33 were done under combined local and intravenous Pento- 
thal Sodium anesthesia. Of a total of 221 cesarean sections in a period of a little over five 


years, 54, or approximately 24 per cent, were done using the combination type of anes- 


thesia. 

Our procedure for local infiltration is that which I presented in 1946. The local 
infiltration is done with one per cent Novocain. If the operation is to be a low classical 
one, the intravenous Pentothal Sodium is administered as soon as the bladder flap dissection 
is begun. If the operation is to be classical, the intravenous anesthesia is started as soon 
as the parietal peritoneum of the abdominal cavity has been opened. The total amount of 
Pentothal Sodium administered is 0.5 to 1.0 Gm. There have been no maternal deaths in 
the 54 cases. There have been three deaths as far as the babies are concerned, none of 
which were related in any way whatsoever to the anesthesia that was used. 

The amount of the Pentothal Sodium anesthesia is small. The patient has very little, 
if any, discomfort during the extraction of the baby such as she has under local anesthesia. 
The combined use of the anesthesia speeds and facilitates the closure. It does not inter- 
fere with the uterine contractions. The patient’s recovery is smooth and rapid. There 
are practically no nausea and very little vomiting, and very little postoperative distention. 
We have no difficulties with the baby’s crying. 


DR. GUSTAFSON (Closing).—As far as the type of resuscitation is concerned, many 
of those babies who cried immediately were aspirated. It has been our experience that a 
baby may ery immediately and still have a tremendous amount of mucus in his trachea, 
and in a few minutes, if that baby is not watched, respirations may slow down consider- 
ably, so it is practically routine on the service to put a catheter down even though he has 
cried immediately. 

In general, we can say that the babies in this series required no greater efforts of 
resuscitation than those babies delivered vaginally under other types of anesthesia during 
the same period of years as covered in the study. _ 

As far as the ideal anesthetic for prematurity is concerned, the ideal is probably local 
infiltration anesthesia, or, if delivered from below, local block. This is simply the experi- 


ence we had in those few cases of .prematurity that were delivered by section under 


Pentothal. 

In answer to Dr. Kirschbaum, in our series, we used local plus Pentothal in the one 
case. A good many of these patients are not good subjects for locals, appear to be very 
apprehensive, and for that reason, the staff as a whole has been rather enthusiastic about 
the use of Pentothal all the way through the operation. 

This is not a personal series at all. As I said, there were 16 operators, and it repre- 


sents the work of the staff over this period, and it is simply our own experience with 
Pentothal. 


STERILITY STUDIES IN PRIVATE PRACTICE* 


Kk. L. Kina, M.D., anp Joun S. HlerrtnGc, M.D., New ORLEANS, La. 


(From the Departments of Obstetrics and Gynecology, The Tulane University of Louisiana, 
School of Medicine) 


EVERAL considerations have prompted us to report this relatively small 

series of cases of infertility. We have frequently been surprised to note, 
in patients consulting us for sterility, that although these patients have pre- 
viously been seen by doctor after doctor, often ineluding eminently qualified 
gynecologists, some significant factor has been entirely overlooked or ignored. 
Many of them, for instanee, have had no metabolism test. This is in spite of 
the fact that almost all investigators who have written on this subject have 
stressed that a careful, complete routine be followed. 

We also feel that in many series reporting results of investigations of 
sterility, the diagnosis has been too freely applied. It is obvious that if such 
a diagnosis is applied to a couple who have been married only for a relatively 
short period of time, many ‘‘good results’’ from treatment will be obtained 
which are primarily due to allowing Nature to take its course. A year or two 
of infertile marriage certainly does not necessarily imply a sterile mating, 
particularly if separations have been frequent or contraceptives used at inter- 
vals. Therefore, for the purpose of this paper we have considered that pri- 
mary sterility exists when the subject has failed to conceive after having been 
married for longer than three years, without the use of contraceptives, and 
with regular and frequent intercourse. Secondary sterility is considered to 
exist if, following a previous pregnancy, no subsequent pregnancy has re- 
sulted in five years under the same conditions. 

If these definitions are borne in mind, we believe that our results in the 
treatment of sterility as reported here are good, and that they can be equaled 
by anyone with a minimum of equipment if a proper routine is followed. 

We believe that our results from the use of Lipiodol hysterosalpingog- 
‘aphy as a therapeutic as well as a diagnostic agent are significant and offer 
a field for further study. 


Rubin! has taught us how to study the functional status of the Fallopian 
tubes, and the use of opaque materials in x-ray visualization of the uterus and 
tubes has become a routine procedure. Litzenberg? first called our attention 
to the role of hypothyroidism in the causation of sterility. Huhner*® developed 
the study of the action of the semen in the female genital organs, and Moench‘ 
showed us the importance of the evaluation of the number and morphology 
of the spermatozoa. Reynolds and Macomber*® stressed the role of the diet 


*Presented at the Sixteenth Annual Meeting of the Central Association of Obstetricians 
and Gynecologists, Denver, Colorado, Sept. 23 to 25, 1948. 
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in relation to sterility. Others, too numerous to mention, have called atten- 
tion to the questions of the pH of the vaginal and cervical secretions, the 
viscosity of the latter secretion, the matter of the role of endocervicitis and 
of cervical anomalies, and of many other conditions which may be factors in 
the causation of sterility. Henee we must realize now that only by a thorough, 
step-by-step study of each sterile marriage, with the full cooperation of both 
husband and wife, can we expect to obtain results. It is well known that even 
then we cannot expect to solve every sterile mating, and this should be thor- 
oughly understood by each couple at the beginning of the study. Of course 
there is an explanation in every instance, but we do not yet know enough 
about endocrinology, degrees of fertility, ete, to find the explanation in the 
10 or 15 per cent of sterile matings in which nothing abnormal can be de- 
tected by the employment of all the methods of study now at our command. 

It is obvious, therefore, that one must study a sterile marriage in such a 
manner that all possible factors are evaluated. There is nothing new in the 
routine that we follow, so we shall outline it as briefly as possible. 

At the first visit, the fact that the male-is almost as often at fault as the 
female must be stressed. If the husband’s cooperation is not forthcoming, 
the first visit should also be the last. A eareful history is obtained covering 
past illnesses and operations of both partners, especially stressing the pos- 
sibility of genitourinary infection. The menstrual record of the wife is of 
particular importance. Inquiry is made as to the frequency of sexual inter- 
course and its timing in relation to the ovulation time, also as to the ques- 
tions of impotence, premature ejaculation, malformations, ete. The matter 
of the ovulation time is explained, and the wife is instructed as to the keep- 
ing of a chart. In the matter of frequency the couple of course can hardly 
be expected to realize that two or three days are required for the elaboration 
of fully developed spermatozoa. In one of our couples, the reduction of the 
frequeney of intercourse from ten to fourteen times per week to three was 
all the treatment needed. 

Next a general physical examination of the wife is made, and of the hus- 
band also, if possible. This is followed by a study of the genitals. In the 
wife, this should inelude the search for a possible local infection of the ex- 
ternal organs, urethra, vagina, and cervix. The reactions of the vaginal and 
cervieal secretions (no douche that day) are noted, also the amount and char- 
acter of the ecervieal secretions. The length and general characteristics of 
the cervix are studied, and its canal is investigated with a sound or a probe. 
The size and position of the uterine body are recorded, also the presence of 
tumors if any, and the adnexal regions are carefully palpated. In most pa- 
tients, little or nothing of an abnormal nature is found. A retrodisplacement 
of the uterine body is not thought to be of great moment as a possible cause 
of sterility, but should be corrected if possible. The examination of the male 
should inelude a seareh for abnormalities such as testicular atrophy or ab- 
sence, hypospadias, urethral infection, prostatitis, ete. 


All patients should be instrueted in the keeping of a basal temperature . 


record. If this suggests anovulatory menstruation, or if definite abnormalities 
are not found, an endometrial biopsy is in order. This is performed on the 
first day of menstruation, and may be repeated each month for several periods. 

Next in order is the determination of the basal metabolic rate on both 
husband and wife. We have found in several couples that the correction of 
hypothyroidism in one or both was all that was needed. 

We then obtain an estimate as to the character of the husband’s semen 
by the Huhner test. This, of course, gives us only a general idea as to his 
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potency, but we feel that if large numbers of live, vigorous, and normal 
spermatozoa are found in the vagina and the cervix, a sperm count and a de- 
tailed study of sperm morphology are not necessary. The examination is 
made one to two hours after intercourse, following a period of abstinence for 
two or three days. A speculum is inserted into the vagina, and a drop of 
semen is transferred to a dry slide with a platinum loop. The cervix is care- 
fully cleansed, and a loopful of cervical secretion is secured and placed on a 
slide. Cotton applicators and pipettes have not been satisfactory for obtain- 
ing these smears. We use a platinum loop. If this examination shows that 
the husband’s semen is not satisfactory, he is referred to a urologist for de- 
tailed study. Complete absence of spermatozoa can very rarely be corrected, 
while deficient spermatogenesis may be treated successfully by local therapy, 
and hormonal administration. 


If no abnormality has been found so far in either of the couple, tubal 
patency is tested by the Rubin method or by uterosalpingography. We prefer 
the latter for two reasons: first, in some patients the opaque medium has shown 
the tubes to be open when the Rubin test did not; and second, pregnancies 
have followed the use of the oil more frequently than the passage of gas. No 
matter which test is employed, we use it eight to ten days after the first day 
of a menstrual period. We feel that this is the proper time (a) because we 
think that the restoration or the improvement of the patency of the tubes 
three to five days before ovulation enhances the possibility of pregnancy, (b) 
because there is no possibility of disturbing an early pregnancy, which could 
occur if the test were performed during the latter part of the menstrual cycle, 
and (c) because we believe the danger of infection or embolism to be less 
at this time. 

If the tubes are found to be open, and other conditions such as hypo- 
thyroidism, endocervicitis, etc., are not present, or are being treated, if found, 
we order a ‘‘nutritive’’ vaginal instillation before intercourse. We feel that 
this has at times been of value. We also advise as to the diet of both, counsel 
a cessation of the ‘‘strenuous life,’’ and advocate patience for the next few 
months. Repeated oil injections may help, even if the tubes are patulous, 
and are certainly in order if they are closed. We have been able in some 
women to establish patency at the second or third attempt. If both tubes are 
closed and repeated oil injections fail to open them, we do not advise attempts 
at operative correction, unless the patient is fully cognizant of the risk and 
expense involved, and the low percentage of success. 


In studying our patients as above outlined, we found that, as a working 
basis, we classified and defined the factors as follows. 


1. Sterility in the male: For purpose of this study, the male was con- 
sidered as absolutely sterile if the Huhner test and the urologist’s confirma- 
tion showed no sperm or no living sperm, the quantity poor with numerous 
abnormalities; as relatively sterile if quantity, count, and morphology were 
markedly subnormal, even though living sperm were present. No case was 
classed as either absolutely or relatively sterile unless either the urologist 
so stated, or repeated Huhner tests were entirely negative. We found absolute 
sterility in 9 men, and impaired fertility in 21. 

2. ‘‘Irregular ovulation’’: When either on repeated biopsies or by the 
temperature chart ovulation did not appear to occur regularly, but occurred 
only occasionally, i.e., not oftener than every three months (one ease). 

3. Anovulatory: When repeated biopsies and/or temperature charts in- 
dicated absolute lack of ovulation. 
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4. Persistently blocked tubes: Where, after one or more air insufflations 
or hysterosalpingographies, the tubes were never apparently open. We prefer 
to have the evidence of at least two air insufflations or two hysterosalpingog- 
raphies; if air, no passage with pressure up to 170 mm. Hg repeatedly; if 
Lipiodal, no visualization of the tubes. Eleven women were in this group. 

5. Apparently temporarily blocked tubes. The tubes were considered to 
have been temporarily blocked by some cause which was overcome by either 
air insufflation or hysterosalpingography if the following conditions existed: 

A. If, after one or more air insufflations or Lipiodal injections had indi- 
eated a blockage, a subsequent similar procedure indicated that the tubes 
were patent (2 cases). In such eases, if a pregnancy failed to result they are 
reported as ‘‘unsuccessful insufflation or injection’’ to distinguish them from 
the following. 

B. Where, after a prolonged period of sterility, a pregnancy resulted 
within a reasonable time following air insufflation or hysterosalpingography, 
even though the procedure itself indicated patent tubes; i.e., these are the 
cases in which we believe a therapeutic result was obtained by these proce- 
dures. In this group seven pregnancies followed the Rubin test and twenty- 
one the oil. 

6. Hypothyroidism: Where either one or both partners had basal metabolie 
rate of -20 or below, with no other apparent etiology, or where both had 
basal metabolic rate of -15 or below. Ten instances in this group. | 

7. Combined etiology: When more than one factor existed, neither of 
which alone was sufficient to account for sterility. Ten cases. 

8. Loeal pelvic lesions (see Table 1). Eight cases. 

9. Etiology undetermined. Self-explanatory. 

10. Miscellaneous. Self-explanatory. 

The classification of our cases on the basis of etiology as above outlined 
is shown in Table I. The percentage of success is set forth in Table II, while 
the results in each etiological group are shown in Tables III and IV. In Table 
V the time intervals of pregnancies following tubal patency tests are set forth. 


TABLE I. ETIOLOGY 


1. In the Male: 
A. Absolute 
B. Impaired fertility 
. Irregular ovulation 
. Anovulatory cycle (following radium) 
. Persistently blocked tubes: 
A. By hysterosalpingography 
B. By air insufflation 
5. Apparently temporarily blocked tubes: 
A. Unsuccessful insufflation or Lipiodol injection 2 
(therapeutically) although previously closed 
tubes apparently became patent 
B. Apparently successful opening of previously 
blocked tubes 


bo 


He 


(1) By air insufflation 7 

(2) By hysterosalpingography 21 
6. Hypothyroidism 10 
7. Combined etiology 10 
8. Etiology undetermined 18 
9. Miscellaneous local findings which might account 


for sterility: 

A. Cervical infection 1 
B. Fibroids 1 
C. Ovarian cyst and fibroids 1 
D. Retroflexion of uterus 3 
E. Mucous plug in cervix 1 


Total 
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Sterile matings studied 
Pregnancies resulting 
Of these 34: 
Abortions (up to 28th week) 
Tubal pregnancies 
Live babies delivered at term 
Live babies delivered at term, percentage of 
total studied 


34 or 28.8% 


6 or 17.6% 
2 or 5.8% 
26 or 76.6% 
26 or 22 %G% 


TABLE IIT 


Number of hysterosalpingographies 
Number of Rubin tests 


Total 


Pregnancies following these tests 
Deducting those in which other etiological 

factors were possibly responsible 
Pregnancies in this group 


65 
17 


82 


28 or 34.1% 
69 


28 or 40.5% 


j 


TABLE IV. 


TIME INTERVAL OF PREGNANCIES AFTER TESTS FOR TUBAL PATENCY 


A. Hysterosalpingography 
Immediately 
After 1 period 
After 2 periods 
After 3 periods 
After 4 to 6 periods 
After more than 6 periods 


B. Rubin Test 
Immediately 
Before 6 periods 
After 6 or more periods 


bo 


TABLE V. ANALYSIS OF SUCCESSES 


After treatment for 

A. Male sterility 

B. Hypothyroidism (as sole factor) 

C. Local lesions 
1. Cervical infection treated by cauterization 
2. Cervical plug removed 

D. Combined etiology 

E. Success after hysterosalpingography 


(But 2 other cases are reported under ‘‘ Mucous 


plug’’ and ‘‘Combined etiology’ ’) 
F. Success after Rubin test 


(out of 9) 
(out of 10) 
(out of 7) 


2 (out of 10) 


21 (out of 65) 


7 (out of 17) 


The following case reports illustrate the rather striking results occa- 
sionally obtained in our use of hysterosalpingography. 


CASE 1.—Mrs. J. P. First seen Oct. 7, 1942, aged 25 years, married two years, no preg- 


nancies. 


No significant findings. 
plete sterility study carried out, including a Rubin test in 1944, at which time air apparently 
passed. On May 1, 1947, a Lipiodol hysterosalpingography was done. 


From 1942 to 1947 she was followed regularly, and a com- 


Patient had a normal 
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menstruation on May 17, 1947, and on July 1, 1947, a tenative diagnosis of pregnancy was 
made. Delivered by Cesarean section for contracted pelvis on February 20, 1948. 


CASE 2.—Mrs. T. B., first seen Sept. 11, 1947. Married six years, no pregnancies; dia- 
phragm first year. Had had complete work-up elsewhere, with five or six Rubin tests. Had 
been told that tubes were apparently blocked, but that no other significant factors existed. 
On Oct. 1, 1947, a Lipiodol hysterosalpingography was done. Patient had last menstrual 
period on Oct. 17, 1947. Delivered normally July 26, 1948. 


CASE 3.—Mrs. S. 8. First seen Dec. 4, 1939, married three years, no pregnancies. From 
then until December, 1940, a complete sterility work-up was done, including a Rubin test in 
December, 1939, at which time air passed easily. No significant findings. Dec. 28, 1940, a 
hysterosalpingography was done. Last menstrual period Feb. 17, 1941, delivered normally 
Oct. 23, 1941. 


CasE 4.—Mrs. R. S. First pregnancy delivered Dec. 15, 1938; she had been married 
nine months at that time. Seen again in March, 1948. Had suspension (elsewhere), 1942. 
Had had no pregnancies since first delivery. On March 10, 1948, a hysterosalpingography 
showed that both tubes were definitely blocked. On April 2, 1948, a repeat hysterosalpingog- 
raphy was done and both tubes were reported definitely patent. This patient has not con- 
ceived at the present ime. 


CASE 5.—Mrs. D. D. First seen in February, 1945. Married three years, no preg- 
nancies. A complete sterility study revealed no significant factors. Last menstrual period 
April 18, 1945. Hysterosalpingography April 27, 1945. Delivered Cesarean section (toxemia) 
Dec. 31, 1946. 


Summary 


In a study of 118 sterile matings, various etiological factors, single or 
combined, were discovered. Thirty-four pregnancies followed the various 
methods of treatment employed (28.8 per cent), of which 26 resulted in live 
births at term, or 22 per cent of the total number studied and treated. 

We wish to eall particular attention to the results obtained after Rubin 
tests or hysterosalpingographies where other factors were ruled out, as we 
believe this indicates a definite therapeutic effect from these measures. We 
feel that hysterosalpingography is the more valuable of the two, as in most 
of those where success is reported, one or more previous Rubins had been 
done without pregnancy resulting. Some of the failures could be explained 
on the basis of persistently blocked tubes or aspermia of the male, but for 
many of the failures no adequate explanation could be given. It is felt that 
operative attempts to correct tubal or spermatic duct blockage have little 
chance of success. However, operation for the removal of uterine fibroids or 
ovarian tumors may relieve associated sterility. Success may be anticipated 
in many patients with hypothyroidism, cervical lesions, transient tubal block- 
age, and moderately impaired male fertility. 
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Discussion 


DR. GERALD F. BROWN, Grand Forks, N. D.—At the Grand Forks Clinie we have 
been following an almost identical routine to that presented. Experience has taught us 
that a few minutes spent in explaining, step by step, what must be done, and in emphasiz- 
ing that considerable time may be necessary, usually produces understanding, cooperative, 
and satisfied patients. 

The importance of a careful history and complete physical examination cannot be 
overemphasized. In this problem of sterility where there are still so many unknowns, we 
must always be alert to find and try to correct any minor deviations from the normal, no 
matter how trivial they may appear. Thyroid function must be investigated and any 
degree of hypothyroidism should be corrected. The cervix most certainly should be care- 
fully examined, and any erosions or endocervicitis treated. We attempt to correct any 
retrodisplacements, even in cases requiring an anesthetic. The uterus is kept in anterior 
position with a Smith-Hodge pessary. I am sure that most of us have had the experience 
that such a procedure has solved some sterility problems for us. In couples, when the man 
is normal, and the only abnormal finding in the woman is a fixed uterine retroversion, I 
believe that a laparotomy is indicated. In these cases I have usually found the ovaries 
and tubes prelapsed into, the cul-de-sac. Numerous adhesions and small implants of endo- 
metriosis are often present. If possible these are freed and a suspension done. We have 
had several such cases in which the patients subsequently had children. 

I must admit that with my patients I have had little success in using basal tem- 
peratures for determining the presence or absence of ovulation. The biggest problem 
stems from the fact that most of the patients have no idea of the meaning of scientific 
accuracy. Very few are able to read a thermometer exactly—to say nothing of fractions 
of a degree. Half the time they forget to take their temperature immediately upon awak- 
ening. 

Endometrial biopsies give much information regarding ovulation. I have been using 
a small punch biopsy to obtain these specimens. A Randall suction curette is equally 
satisfactory. Either instrument is small enough, in most instances, to pass through the 
cervical canal without causing discomfort, and still a piece of tissue large enough for 
diagnosis is obtained. I have been using this as an office procedure. Biopsies may be taken 
several times throughout the menstrual cycle so as better to establish ovulation time. 

Both the Rubin test and hysterosalpingography certainly have a definite place in steril- 
ity studies. Whichever one chooses to use, I feel, is a matter of individual preference. I 
find that we have been using hysterosalpingography almost exclusively, because we think that 
a little more information is obtained and our therapeutic results have been better. 

I am particularly in accord with the idea that the man involved must be investigated 
early in the routine. Only recently I saw a case in consultation that demonstrates the impor- 
tance of this part of the examination. The husband had not been investigated by the re- 
ferring physician because, ‘‘he was a clean-cut and nice appearing young man.’’ The 
woman, however, had been thoroughly checked. She had a retroversion, and had been ad- 
vised that a suspension operation would be necessary to correct her sterility problem. It was 
at her request that the consultation was obtained. To make a long story short, he had an 
aspermia due to one undescended testicle and one atrophic testicle due to mumps orchitis. 

This couple was advised to start proceedings to adopt their children. 


DR. I. F. STEIN, Chicago, Ill.—It is my feeling that duration of marriage as the criterion 
for sterility is outmoded. We now have numerous scientific tests, such as those to determine 
time of ovulation, which may replace the criteria formerly accepted. The more difficult 
eases are those cases of infertility where there are no tangible factors to interfere with re- 
production. 

Charting basal body temperatures is a simple procedure and if one is patient and is 
willing to devote the necessary time to instruct the patient properly, the results are very 
satisfactory. 
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Basal metabolic determination in the sterility work-ups has proved of little value. Al- 
though we do basal metabolic rates on many patients, both male and female, we have little 
regard for the actual results inasmuch as the obesity patients, even though some may be 
hypothyroid, do not show low readings. In spite of this, we do use some thyroid but we are 
not guided entirely by the basal metabolic rate for dosage. 

In regard to the Hiihner postcoital test, I think it is important to time it in relation 
to the ovulatory phase of the cycle. My associate, Dr. Cohen, has shown the differences in 
survival time of the sperm in cervical mucus at the various phases of the menstrual cycle. 
Survival time was usually twenty to twenty-two hours in the postmenstrual phase, whereas, 
at ovulation time, when there is a thin, transparent cervical mucus, survival time was from 
two to six days. The latter is highly significant of the receptiveness of cervical mucus at 
ovulation time. 


DR. S. T. GARBER, Cincinnati, Ohio.—The most significant fact is that four out of 
five cases were ruled out by the authors as not fitting into the classification for sterility. 

The gynecologist is all too frequently approached by an anxious, eager, and impatient 
young woman who has very recently become an aunt or pseudo-aunt. If she does not con- 
ceive within the first month or two, she immediately considers herself sterile and seeks treat- 
ment. This she too often receives from the overzealous physician when all that is required 
is a careful history, a physical examination, particularly to rule out gross pelvic or other 
disorders, kindly advice or simple instruction and time. Frequently conception occurs within 
six months as the essayist has indicated. The importance of a careful history cannot be over- 
emphasized. Later, investigation of the husband, then the wife, may be indicated. A common 
sense approach is extremely important. A survey of the 400 cases which were ruled out would 
be welcomed. 

May I ask what medium was employed for the hysterosalpingograms; also, were any 
ill effects encountered ? 


DR. H. M. KIRSCHBAUM, Detroit, Mich.—I am a little disturbed about this paper 
because the author says he seeks to save the patient money, and then he has her come to the 
office from 1942 to 1945 before he tests the tubes. May I say my approach is a little dif- 
ferent. I don’t wait three years, in fact, I have patients who come to me before they are 
married to determine if pregnancy is possible. One patient had had an abortion so we tested 
her tubes to determine their patency. The author describes the use of air. If you will review 
the literature besides the cases that were never reported, you will find that there were quite 
a number of deaths with the use of air. For that reason carbon dioxide must always be used. 
A point that I follow out in my office is to have a model which shows the ovary section so 
that I can explain to the patient that there are three fundamental things we must know, 
to determine whether or not she can become pregnant. The one is whether the sperm move 
in the vagina, and simply taking a Hiihner test is not proof the patient doesn’t have 
sperm. If it is negative we must check the acidity factor. If you find no sperm, you must 
be sure that the patient does not lose the sperm on the way to the office, and in that case a 
bottle sperm specimen should be brought in. 

The Rubin tests must be confirmed by fluoroscopy. 

Several patients reported that examinations showed closed tubes with the Rubin test 
when there was spasm at the internal os. Lipiodol showed this to be incorrect. Sedimentation 
tests should be done where there is any history of, or doubt about, pelvic inflammation. Anti- 
spasmodics should be used as necessary. 

I have the patient. come before the period and do the Hiihner first, and the biopsy be- 
fore the period, and the test of the tubes shortly after the menses, so that in a very short 
time we have those three fundamental things established. 


DR. HERRING (Closing).—It is impossible to discuss the whole subject of sterility 
in fifteen minutes. We simply hoped to make a few points that we thought should be empha- 
sized. Dr. Brown has said that he has difficulty in having his patient keep basal temperature 
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charts. We haven’t had that difficulty. Most of our patients for some reason know how to 
read a thermometer or can be instructed very easily. He has mentioned biopsies. We were 
not doing them routinely at the time that these cases went through our hands. 

I don’t want to have you go away and think we don’t treat these patients when they 
come in at six months or a year. We do. These receive a routine work-up. But we do not 
include them in this study as they do not fit our definition of true infertility. One case was 
cited as having been followed from 1942 to 1945 without having had a hysterosalpingography. 
As I mentioned, when she first came in she had only been married two years and was a very 
young woman, and it was at her request that we went slow in our studies on her. As to the 
case where too frequent coitus went on for three years, we didn’t let him go on for three 
years hefore we stopped it. 

As to the timing of a Hiihner test, I intended to bring that out. We do the Hiihner 
test at the time we think ovulation is about to occur. The same thing is true for hystero- 
salpingography. We time them as nearly as we can figure, two or three days before we 
expect ovulation to occur, because we think that if we open the tubes at that time our chances 
of success from a therapeutic standpoint are better. 

Dr. Garber has mentioned the occupation of the husband. As we said, we try to get 
a complete history. We ask him what he does and whether he is nervous or whether he is wor- 
ried. During the wartime, husbands had difficulty because they were under tremendous mental 
strain. Someone asked about the contrast media used in hysterosalpingography and I knew 
that was coming. We did not intend to discuss the various media in this paper. We used 
Lipiodol. In over a thousand cases we have not had serious ill effects. Most of them have 
been followed over a period of several years. If they were pregnant we followed them sub- 
sequently and have not found anything significant. 

I have felt that perhaps Lipiodol has a therapeutic effect. I am perfectly open minded, 
and in the next few months we may use another medium. As far as the use of air is con- 
cerned, about the time we decided that we would quit using air we decided to use hystero- 
salpingography routinely rather than any modification of the Rubin test so we have not used 
carbon dioxide in very many cases but agree there that it is probably the preferable gas 
to use. 
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RESULTS OF BILATERAL OVARIAN WEDGE RESECTION IN 47 
CASES OF STERILITY* 


Twenty-Year End Results: 75 Cases of Bilateral Polycystic Ovaries 


IRVING F. Stern, M.D., MELviIn R. CoHen, M.D., AND Exson, M.D., 
CHICAGO, ILL. 


T FIVE-YEAR intervals in the past two decades, we have reported our 
A observations on patients in whom we diagnosed bilateral polycystic 
ovaries." > We have described a syndrome characteristic of this lesion and 
adapted a surgical technique which has proved satisfactory. Since our first 
successful operation in 1929, we have operated upon seventy-five patients for 
this condition with increasingly encouraging results. In this report, we sum- 
marize the results of wedge resection of both ovaries in those patients in the 
group who complained primarily of sterility. 

In the past, the prognosis in sterile matings has rested chiefly upon the 
results of tubal patency tests and the examination of the semen. Funda- 
mental though these tests may be, it is our opinion that insufficient emphasis 
has been placed upon the reproductive role of the ovaries. More recently, 
tests for ovulation, such as endometrial biopsy, basal body temperatures, 
pregnandiol determinations, and daily vaginal smears have been carried out 
by some physicians to determine the occurrence and time of ovulation. We 
believe too little attention has been given to changes in the ovaries themselves, 
particularly in women who do not conform to the ovulatory pattern. 

One of the conditions encountered in patients complaining of sterility 
and amenorrhea, and one too frequently unrecognized, is bilateral polycystic 
ovaries. In this condition, ovulation occurs very rarely, at long intervals, or 
not at all, as shown by repeated endometrial biopsies and vaginal smears, basal 
temperature charts, and suggested by the history of sterility. The prognosis 
for fertility in these women grows progressively worse unless suitable positive 
measures are taken. 

The symptoms which prompt the patient to seek advice are, in the order 
of their frequency: 1, amenorrhea; 2, sterility; 3, hirsutism; 4, pain (rarely) ; 
and 5, menometrorrhagia (occasionally). Underdeveloped breasts, acne, and/. 
or obesity are more often discovered by the physician than observed by the 
patient. Many of these women are psychically depressed. 

Bilateral polycystic ovaries are associated with a definite syndrome which 
we have described previously.’ In this condition, amenorrhea is usually see- 
ondary in character. After puberty, and for a period of a few years, there 


*Presented at the Sixteenth Annual Meeting of the Central Association of Obstetricians 
and Gynecologists, Denver, Colorado, Sept. 23 to 25, 1948. 
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may be perfectly normal menstrual rhythm or occasionally menometrorrhagia, 
and then it is noted that the periods have become irregular with gradually 
lengthening intervals and seantier flow. Often this leads to lapses of several 
months, and then more or less complete amenorrhea lasting for years. Steril- 
ity is often of the same duration. We have had a number of patients in this 
series with amenorrhea lasting from six months to two years. One of the 
first cases we observed was that of a woman complaining of an amenorrhea of 
eight years’ duration which had followed a period of six years of menstrual 
regularity... (She has had two pregnancies and regular menstruation follow- 
ing resection. ) 


The basal temperature charts of patients we have observed clinically gen- 
erally fail to reveal the ovulatory pattern. Daily vaginal smears likewise lack 
the changes in cytology characteristic of ovulation. Endometrial biopsies 
taken at intervals reveal only endometrial hyperplasia with no evidence of 
secretory activity. Gynecography depicts large globular ovaries and small 
uterus. The following data are illustrative of the clinical findings in a patient 
with bilateral polycystic ovaries. 


Case Report 


H. L., aged 22 years, married one year. Menses: onset at 15 years, always irreg- 
ular, at intervals of from three to seven weeks, five days’ duration, moderate in amount, 
with slight premenstrual pain. Her chief complaints were sterility, irregular menstrua- 
tion, dyspareunia, with the pain occurring in both lower quadrants. 

General physical examination revealed a tall, slim, well-proportioned woman. There 
was no abnormal hirsutism. Pelvic examination showed a small, erect uterus with both 
ovaries globular, cystic, and tender. In February, 1947, the patient reported that she was 
amenorrheic for six weeks, nauseated, and languid. Gynecography was advised to verify 
the palpatory findings. Pneumoroentgenogram revealed bilateral polycystic ovaries 
(Fig. 1). A temperature chart (Fig. 2) of the next three cycles showed: (1) 31 days, 
anovulatory; (2) 52 days, anovulatory; (3) 32 days, apparently ovulatory curve. How- 
ever, an endometrial biopsy taken within a few hours after the onset of the next men- 
strual period failed to show a secretory phase. Semen examination of the husband showed 
111,000,000 spermatozoa per c.c., with 70 per cent motility at one hour, and only 9 per 
cent abnormal forms. 

A bilateral ovarian wedge resection was performed on Aug. 4, 1947. At laparot- 
omy, both ovaries were found to be symmetrically enlarged, about 300 per cent, and con- 
tained multiple small follicle cysts. Microscopic section showed a few corpora albicantia 
but no recent corpora lutea. There were numerous atretic and primordial follicles. The 
cortex contained numerous follicle cysts lined by granulosa cells and showed much peri- 
follicular fibrosis. 

The patient made an uneventful recovery, had two normal menstrual periods, and 
promptly conceived. She had a full-term, spontaneous delivery on July 3, 1948, eleven 
months after bilateral ovarian wedge resection. (Pregnancy usually follows in six months 
to one year after resection.) 


From .1e history and preliminary examination of patients with poly- 
cystic ovaries, it is quite obvious that the reproductive mechanism is disturbed 
or completely interrupted. It is generally accepted that in the normal girl at 
puberty, one Graafian follicle develops to maturity under the influence of 
pituitary stimulation, and then ruptures, thus liberating the first ovum. The 
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Fig. 1.—Case H. L. Bilateral polycystic ovaries. 
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Fig. 2.—Basal temperature chart. 


Three successive anovulatory cycles. 


269 
4 
4 
ie 
| 
2 


970 STEIN, COHEN, AND ELSON Am. J. Obst. & Gyne¢. 
August, 1949 


first corpus luteum then develops in the ‘ruptured follicle site. This phe- 
nomenon starts a cyclic process of monthly follicle ripening and rupture which 
extends more or less automatically until menopause, interrupted only by preg- 
nancy. There is some controversy as to whether ovulation actually occurs in 
early menstrual life. This, however, is of purely academic interest and is not 
pertinent to the subject under discussion. 


With polycystic ovaries, we believe there is a hormonal imbalance in which 
either the Graafian follicle fails to rupture and becomes a retention cyst or the 
selective action of follicle-stimulating hormone of the pituitary gland may 
affect multiple follicles simultaneously instead of a single one. Then there 
develops a condition in which the ovaries contain many small cortical follicle 
cysts. The ovaries become symmetrically and simultaneously enlarged from 
one to four times the normal size, are globular or oval, tense, with a thick, 
gray, smooth capsule. During the development of the multiple cysts, the 
germinal epithelium becomes thick and fibrous instead of thinning over the 
site of the maturing follicle. It lacks the normal surface wrinkling usually 
produced by the contraction of many corpora albicantia. There is also a 
fibrosis in the stroma ovarii. The cysts contain a clear, colorless fluid under 
tension, and are a few millimeters to one centimeter‘in diameter and contain 
estrin. Rarely are old or recent corpora lutea observed. The micropathology 
of these lesions has been described in our second contribution.’ 


Diagnosis 


The diagnosis of bilateral polycystic ovaries rests upon a history, symp- 
toms as deseribed above, and the finding on pelvic examination, gynecography 
or both, of symmetrically enlarged and globular ovaries. Although this en- 
largement is definite (6 to 7 em. in diameter as a rule) it is not always easy 
to recognize by palpation. This is particularly true in obese and masculinized 
women. Only about 50 per cent have been recognized by us on pelvic exam- 
ination. These ovaries are relatively small in comparison to ovarian neoplasms 
but they may be shown accurately on the x-ray film with the use of pneumo- 
peritoneum. This method of partial gynecography is indispensable for the 
establishment or corroboration of the diagnosis of bilateral polycystic ovaries. 
We have employed it in almost all of our patients and have separated the cases 
of the polycystic ovaries from those in which the ovaries were normal or other- 
wise affected, thus determining which patients required surgical treatment. 
A presumptive diagnosis may be made on the basis of the typical syndrome, 
but until the polycystic ovaries can be identified, treatment must be purely 
empiric. In the normal adult woman, the ovaries normally appear about one- 
fourth the size of the uterus; in women with bilateral polycystic ovaries, the 
large, globular ovaries are often from one-half to as large as the corpus shadow 
on the x-ray film. The x-ray film after pneumoperitoneum is the one reliable 
and conclusive diagnostic aid in this condition, without which many of these 
cases might escape detection. 

The diagnosis, therefore, is made by: 1, history of secondary amenorrhea 
(rarely, primary) ; 2, the finding of bilaterally enlarged and globular ovaries 
by (a) palpation, (b) gynecography; 3, masculine type of hirsutism; 4, hypo- 
plasia of uterus and breasts. In married women, a history of sterility is sig- 
nificant. 


Treatment 


Medical.—In the opinion of the authors, there is no accepted medical 
treatment for bilateral polycystic ovaries. Many of our patients were treated 
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for long periods of time, even years, with endocrine and vitamin products 
without benefit. Rosenblum and Abarbanel* of Los Angeles claim success with 
large doses of stilbestrol. Their material has not been published so that we 
cannot evaluate their diagnostic procedures and their conclusions. X-ray 
therapy to the pituitary and ovary, so enthusiastically recommended by Kap- 
lan,> Haman,® Mazer,® and others, for the purely empiric treatment of amenor- 
rhea, is of questionable value in the treatment of patients with polycystic 
ovaries. A few of our patients had received x-ray therapy without benefit. 
None of the supporters of this form of therapy have proved that their series 
included eases of bilateral polycystic ovaries. 

Surgical—When the diagnosis has been established, corroborated by a 
satisfactory pneumogram, bilateral ovarian wedge resection is our method 
of choice. A number of techniques have been described in the literature, all 
of which have the same object in view, namely, decompression of the ovaries 
to permit ovulation. To this end, various procedures have been deseribed, 
such as splitting the ovary, decapsulation, multiple paneven es, etc., previously 
reviewed by us.? Jacokson’s’ technique is not considered adequate for the 
pathological condition under discussion. Our method of sharp resection, re- 
moving a wedge from each ovary, puncture of the cysts from within, and 
approximating the edges accurately with fine catgut, has proved most satis-. 
factory in our experience. 

Results —Over a twenty-year period, we have performed bilateral ovarian 
wedge resection upon seventy-five women in whom we diagnosed bilateral 
polycystic ovaries. The age group, with few exceptions, was 18 to 28 years. 
Forty-seven were married at the time of surgery; forty (85 per cent) of this 
group complained primarily of sterility. Of these, twenty-six (65 per cent) 
conceived one or more times, with a total of forty-six pregnancies. There 
were thirty-five live births (one set of twins), seven miscarriages, one still- 
birth, and four not yet at term. 

Of the fourteen patients in this group who have not yet conceived, there 
was a finding of male sterility in five instances. In the other nine, one of the 
patients died two years after resection from an unrelated condition, and in one 
instance, the husband died following an automobile accident. 

Of the forty-seven married patients upon whom we operated, seven had 
a primary complaint other than sterility, such as pelvic pain or menometror- 
rhagia. Following bilateral ovarian wedge resection, five of this group con- 
ceived once, one patient giving birth to twins, for a total of six live births. 

In addition to the forty-seven patients whom we have discussed above, 
twenty-eight of the seventy-five were single at the time of operation. About 
one-half of these were student nurses who complained chiefly of amenorrhea. 
In all of them the diagnosis was established after transabdominal pneumo- 
peritoneum was performed. Sixteen of the single group subsequently married, 
eight conceived one or more times, with a total of fifteen een eleven 
live births, three miscarriages, and one not yet at term. 

In regard to restoration of menstrual function in the series of secant: five 
women operated upon, sixty-seven or 89.3 per cent had regular periods follow-° 
ing resection. Menstrual calendars were carefully kept by all of the patients 
and were returned to us annually. Some of these patients have been followed 
for twenty years and have shown normal menstrual rhythm interrupted only 
by their pregnancies. <A few of these patients developed fibroid tumors as they 
approached their ‘‘forties.’’ At hysterectomy, we were afforded the oppor- 
tunity of examining the previously resected ovaries. There was no evidence of 
recurrence of polycystic formation. In some cases there were omental 
adhesions to the ovarian scar. In only three patients in the entire series were 


i 
» 
a 
Bt 
4 


272 STEIN, COHEN, AND ELSON Am. J. Obst. & Gynec. 


August, 1949 


we required to reoperate for ovarian pain or swelling. In these we found 
evidence of inflammatory adhesions and in two of the three patients, a single 
large lutein cyst of the ovary. There was no operative mortality. 


Summary and Conclusions 


Although bilateral polycystic ovaries are not one of the common causes 


of sterility, they are one which is amenable to surgical treatment. Eighty-five 
per cent of our married patients in whom we diagnosed bilateral polycystic 
ovaries had a primary complaint of sterility. Therefore, it is evident that 
sterility is an important component of the polycystic ovary syndrome. Further- 
more, 65 per cent of the women who were sterile due to this condition of the 
ovaries have been successfully treated by bilateral ovarian wedge resection, 
resulting in pregnancy. Hence, sterility due to this ovarian disturbance has 
a high rate of curability. 


In addition, menstrual function was satisfactorily restored in 89.3 per 


cent of the seventy-five patients operated upon. We have endeavored to follow 
these patients carefully ever since 1929 when we did our first resection. The 


cooperation and response of the patients have been very gratifying. Patients 
returned for re-examination and sent in menstrual calendars annually to 
complete our records. 


stimulation, as did also the hypoplastic breasts. Hirsutism was not usually 
favorably affected. In a few patients, however, excess hairy development dis- 
appeared to a remarkable degree. 


and presumably sterile showed a remarkable emotional improvement with the 
establishment of normal menstruation and particularly after pregnancy oc- 
curred. 


implications of the polycystic ovary syndrome, utilize pneumoperitoneum for 


corroboration, and perform bilateral ovarian wedge resection to obtain the 
best results in the treatment of bilateral polycystic ovaries. 


paring this report. 


value in certain cases of sterility. As Dr. Stein points out, this procedure is not a cure-all. 


. Stein, I. F., and Cohen, M. R.: Am. J. Osst. & GYNEC. 38: 465, 1939. 


. Jacobson, P.: Surg., Gynec. & Obst. 87: 31, 1948. 
. Pillay, A. P.: Human Fertil. 11: 109, 1946. 
. Mazer, C.: Am. J. Osst. & GyNEc. 30: 214, 1935. 


It was noted that the hypoplastic uterus responded to the secondary sex 


The patients who appeared depressed and frustrated when amenorrheic 


We recommend that the student of sterility become cognizant of the 


We wish to acknowledge gratefully the assistance of Miss Paula Bennett in pre- 
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Discussion 
DR. F. L. McPHAIL, Great Falls, Mont.—This paper demonstrates that surgery is of 
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Careful selection of patients is essential, before resorting to surgery. The history of change 
from a normal cycle to scanty, irregular periods and finally to a more or less complete amenor- 
rhea is noted, not rarely, in gynecologic practice. This syndrome has been found to precede 
the positive findings of bilateral polycystic ovaries in some of our patients. 


We feel that thyroid therapy is of great benefit in the group of young women pre- 
senting the early signs of this syndrome. For that reason we have treated all of our pa- 
tients presenting signs and symptoms of polycystic ovaries with thyroid for at least six months 
or longer before resorting to other methods of treatment. 


In general, our results with thyroid have been good in the early stages of this syn- 
drome, and poor if the ovarian cysts have become large. We have noted the disappearance 
of small, bilateral cysts in a number of patients following the use of thyroid. Some of 
these patients ovulated rarely or not at all, according to the endometrial biopsy, before thy- 
roid therapy was instituted and became pregnant six months to a year after thyroid was 
taken regularly. 

One patient in this series is of interest. At 21 years of age she began a nine-year period 
of amenorrhea. When first seen, about five years after the amenorrhea developed, she had 
bilateral ovarian cysts. She was started on thyroid but it was taken irregularly for two 
years. Then, following two years of continuous thyroid therapy, she began to menstruate 
irregularly at first and finally on a regular cycle. She had two normal pregnancies with two 
normal babies following the restoration of a normal cycle. 


Dr. Stein has presented one phase of the complex problem of female sterility with 
an impressive number of cases and with a twenty-year period of observation. He has re- 
ported that 65 per cent of forty married women, complaining of sterility, became pregnant 
following bilateral wedge resection for polycystic ovaries. This is truly a remarkable result. 


From the first complete examination of the sterile couple we obtain certain facts. We 
have one or more sperm counts and examinations. Many times we do not properly evaluate 
this information. We know that the findings on endometrial biopsies and even on hystero- 
salpingographic studies are at times misinterpreted. It is, therefore, difficult to evaluate cor- 
rectly any treatment if there is any doubt in regard to the diagnosis. 


It becomes a lifetime problem for one observer to accumulate a large series of patients 
who have had complete sterility studies and a satisfactory test, first of the various medical 
treatments and second of any indicated surgery. Of these patients, the most interesting 
group and at the same time the most baffling is the group of women who ovulate rarely, if 
at all. Some of these women have bilateral ovarian cysts found at the time of pelvic or 
gynecographic examination. 

Dr. Stein has offered us a definite plan for treating this group of sterile women, by 
excision of a portion of each of the bilateral polycystic ovaries. His results are impressive 
because they are good results and because they represent observations over a long period. 
The results would be more impressive if the report included a detailed study of each pa- 
tient including the type of medical treatment, the period of observation prior to surgery, 
and other pertinent data relating to the sterility problem. 


DR. B. BERNARD WEINSTEIN, New Orleans, La.—Dr. Stein’s original description 
(with Leventhal) of the syndrome of polycystic or sclerocystic ovaries associated with an- 
ovulation, amenorrhea, mild virilism, and sterility, his utilization of gynecography to clarify 
the pelvic findings in these cases, and his indefatigable collection of data over a period of 
some twenty years constitute a signal contribution to one phase of the problem of sterility. 
Our own results in a limited series of similar cases has been approximately the same. 

In 17 women who previously had been carefully studied because of an initial complaint of 
sterility, and whose husbands had been found to have a normal or high fertility index, and all 
of whom had previously been maintained on large doses of thyroid—and I should agree with 
Dr. McPhail on the use and value of thyroid—we obtained a result of eleven pregnancies, or 
a 64 per cent result, after the patient had been subjected to wedge resection of the ovaries, 
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Dr. Stein has emphasized the value of wedge resection. We feel that in addition to 
wedge resection, suspension of the ovary, to insure a normal vascular and lymphatic supply, 
is of great importance. In a group of experiments conducted by Drs. Weed and Collins in 
our department at Tulane, it was found that cystic degeneration of the ovary could be pro- 
duced by prolapse, and a large percentage of these ovaries showed a marked improvement 
after resuspension and the re-establishment of a normal vascularity. Therefore, in those 
cases where we do a wedge resection for polycystic ovaries, we also do a careful suspension 
of the ovaries. 

The fact that in a fairly large series of sterility studies we have found only seventeen 
patients who were suitable candidates for wedge resection and suspension of the ovaries, and 
the fact that Dr. Stein in over a twenty-year period has selected only seventy-five cases for 
this procedure should emphasize again that these cases should be selected with great care, 
and only after due screening, and after adequate trial of more conservative methods. If 
these precautions are followed, the indiscriminate use of resection of the ovary will not place 
a very useful and valuable procedure in bad repute. 


DR. K. J. KARNAKY, Houston, Texas.—If I understood correctly, Dr. Stein mentioned 
that Dr. Rosenblum and Dr. Abarbanel had published that some cystic ovaries could be made 
to undergo atrophy without surgery. Our group at the Jefferson Davis Hospital was first 
to show that microcystic ovaries can be made to undergo temporary atrophy by the use of 
5 mg. of diethylstilbestrol nightly for thirty to sixty nights.* Stilbestrol is a very excellent 
drug for causing microcystic ovaries to undergo complete but temporary atrophy. The ovaries 
at term pregnancy and after stilbestrol in dosage of 5 mg. nightly for thirty to sixty nights 
appear the same grossly. After stilbestrol is discontinued the ovaries return to normal func- 
tion and normal menstruation usually ensues. ‘‘d e s’’ stilbestrol has eliminated surgery in 
many of our microcystic ovaries. The use of stilbestrol in more cases of microcystic ovaries (no 
ovaries above 5 cm.) may save many women their ovaries and so there will be less gynecological 
surgery on ovaries. Dr. Stein stated that stilbestrol may produce cystic ovaries. We have 
not found this to be true. Stilbestrol in large doses causes atrophy of cystic ovaries. We 
have used this treatment for cystic ovaries for years and find it will save patients from under- 
going surgery. 


DR. STEIN (Closing).—I trust that the note of conservatism in regard to selection of 
eases will stick because that was the intention. I think I made it clear that we have made our 
selections very carefully. Sometimes months have gone by when we did not operate on a 
case, and we have seen many women with amenorrhea and sterility. 

In answer to Dr. McPhail, we do use thyroid. Maybe we use too small doses, ordinarily, 
about one-half grain a day, unless the basal metabolism rate is low. 

In order to differentiate between bilateral polycystic ovaries, a single cyst of the ovary, 
or a prolapsed ovary which may be cystic, gynecography (pneumoperitoneum) is almost es- 
sential for diagnosis, inasmuch as palpation alone is inconclusive. Dr. Weinstein’s seven- 
teen cases with eleven pregnancies are extremely gratifying because he got practically the 
same percentage of pregnancies in his cases that we did. 


*Karl John Karnaky: A New Treatment for Microcystic Ovaries by the Use of Diethyl- 
stilbestrol, West J. Surg. 58: 507, 1944 
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A CRITICAL ANALYSIS OF LOCAL ANESTHESIA AS AN AGENT 
FOR THE RELIEF OF PAIN IN VAGINAL DELIVERY* 


KE. Stewart Taywor, M.D., AND WILLIAM W. Jack, M.D., DENVER, CoLo. 


(From the Department of Obstetrics and Gynecology, University of Colorado 
School of Medicine) 


OCAL anesthesia is advocated by many as a satisfactory agent for the 
relief of pain accompanying vaginal delivery.’ * **®7 Its safety, its 
ease of administration, and the rationale of its use for the benefit of the fetus and 
the mother are matters of general agreement. However, so far as we know, 
there is no information available as to how often it can be used for vaginal 
delivery; and, if used, how successful a procedure it is, as estimated by the 
patient and the doctor. This study was undertaken for the purpose of answer- 
ing these questions. 


During the period Aug. 1, 1947, to Mareh 1, 1948, pudendal block local 
anesthesia with one-half per cent Novocain was established as the anesthetic 
agent to be used for the vaginal delivery of all possible patients on the ob- 
stetrical service of the Colorado General Hospital. During this period there 
were 506 consecutive deliveries. Twenty-seven patients had to be excluded 
from consideration because of abdominal delivery, elective spinal anesthesia 
for instruction of the house staff, or an occasional inhalation anesthesia in 
deference to a patient’s wish. This, then, left 479 deliveries which were avail- 
able for critical analysis as to the general applicability and efficiency of local 
anesthesia for vaginal delivery. Spontaneous vertex deliveries, outlet forceps, 
low and midforeeps, forceps rotation, and breech deliveries wére all included 
in the 479 patients under consideration. Only version deliveries were consid- 
ered a definite contraindication for local anesthesia. 


Method of Study 


Each of the 479 cases was a potential candidate for delivery under local 
anesthesia. As will be illustrated in this study, certain elements, inherent 
in loeal anesthesia, prohibited its use in some patients. 


Within forty-eight hours after delivery, patients were asked a series of 
questions and their answers plus the reaction of the operator were made the 
basis of our analysis. These questions were as follows: 


1. How do you feel now? 

2. Do you remember the baby being born? 

3. Did you have much pain in labor? 

4. Do you remember going to the delivery room? 
5. Did you have pain when the baby was born? 
6. Did you have pain in the delivery room? 


*Presented at the Sixteenth Annual Meeting of the Central Association of Obstetricians 
and Gynecologists, Denver, Cclorado, Sept. 23 to 25, 1948. 
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7. Did you feel better after the ‘‘shots’’? 
8. If you were to have another baby, would you want the shots? 
9. What anesthetic did you have for your last baby? 

10. Which anesthesia do you prefer? 


The junior author interviewed most of the patients and an attempt was 
made to elicit honest and accurate answers to minimize the personal factors 


involved. 
21 CASES 
EXCLUDED 


124 OR 26% 
INAPPLICABLE 
479 CASES 
INCLUDED 
355 OR 74% 
APPLICABLE 
CASES EXCLUDED BECAUSE OF: 
ABDOMINAL DELIVERY 26% OF CASES INAPPLICABLE BECAUSE OF: 
ELECTIVE SPINAL ANESTHESIA TOO RAPID LABORS 
ELECTIVE INHALATION ANESTHESIA EXCITEMENT FROM ANALGESIA 
Fig. 1. Fig. 2. 


Technique of Analgesia and Anesthesia 


It was our routine for patients to receive Demerol, 100 mg., and scopol- 
amine, grain 1/130, when labor was definitely established. This was usually 
defined as a cervical dilatation of approximately 4 em. in a primigravida, 
or when uterine contractions were recurring regularly with progressive dila- 
tation of the cervix and descent of the presenting part in a multipara. The 
Demerol was repeated in one hour if necessary and repeated every four hours 
as needed. The scopolamine was repeated in a dosage of grain 1/200 each 
two hours as necessary. When the patient was ready for delivery and after 
proper preparation of the perineum, the injection of the one-half per cent 
Novoecain was begun. We use the technique described in Beck’s Obstetrical 
Practice.® 


Analysis of Data 


Ideally, it was our purpose to use local anesthesia in all possible vaginal 
deliveries included in this study. However, we found that we could not use 
it in 124, or 26 per cent, of the 479 cases. Hence, it was not applicable in 
one-fourth of our vaginal deliveries. Chief among the reasons was the time 
element. This was especially true among the multiparas. In some cases, the 2 
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inability to get multiparas into the delivery room, prepared, draped, and 
locally anesthetized in the short period of time afforded by Nature prevented 
the administration of the anesthetic. In another fraction of these cases, an- 
algesia had excited the patients so much that local anesthesia could not be 
used. 


87 CASES 
129 CASES 24.5% 26% 
36.4% UNSATISFACTORY: INAPPLICABLE 
UNSUCCESSFULLY 
ANESTHETIZED 
18% 
UNSATISFACTORY 
268 CASES 
226 CASES 15.5% 
63.6% SATISFACTORY 56% 
GENERAL 
SUCCESSFULLY 
ANESTHETIZED 
EFFICIENCY OF PATIENTS? 
ANESTHESIA REACTION 
Pig. 3. Fig. 4. 


Our second objective was to arrive at an efficiency index for local an- 
esthesia for the remaining three-fourths of patients who did receive pudendal 
block anesthesia. For this part of the study, there were 355 vaginal deliveries. 
A completely satisfactory result was considered one in which the patient felt 
no pain for the delivery or the perineal repair. By this standard, 226 (63.6 
per cent) of these 355 patients were successfully anesthetized. 

Perhaps it is judging local anesthesia too strictly to expect complete 
relief of pain. With this in view, we questioned the patients as to their ap- 
praisal of the anesthesia. Forty-two patients, from the group who felt vary- 
ing degrees of pain, stated that they were satisfied and, in the ease of the 
multiparas, preferred it to inhalation anesthesia, notwithstanding incomplete 
loss of pain. With this more liberal standard, then, there were 268 patients, 
or 74.5 per cent, of those receiving the pudendal block anesthesia satisfied with 
the procedure. 

To arrive at a general efficiency index, it is necessary to eliminate the 
124 patients whose labors were too rapid or who were too uncooperative and 
the 87 patients for whom local was used and found unsatisfactory. Thus, in 
479 unselected vaginal deliveries, we were able to use local anesthesia suc- 
cessfully for only 268 patients, or 56 per cent of cases. 

It is interesting to analyze the failure group on the basis of parity. Of 
the total 295 multiparous patients, 102 did not receive local anesthesia for the 
reasons already indicated, and 61 patients from the group that did receive 
it were dissatisfied. Hence, among the multiparas, there was a general ef- 
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ficiency index of only 45 per cent. Therefore, we do not believe that local 
anesthesia is a satisfactory procedure for the delivery of the multiparous pa- 
tient. 


12% 
INAPPLICABLE 
34.5% 4% 
INAPPLICABLE UNSATISFACTORY 
20.5% 
4 
UNSATISFACTORY EFFICIENCY 
INDEX 
45% 
EFFICIENCY 
INDEX 


295 MULTIPARAE 184 PRIMIPARAE 


ANALYSIS BY. PARITY 


Fig. 5. 


Of the total 184 primiparous patients, 22 did not receive local anesthesia, 
and 26 patients from the group that did receive it were dissatisfied. The gen- 
eral efficiency index among the primiparas is thus 74 per cent. Obviously, 
local anesthesia is better suited to the primiparous delivery than the multip- 
arous. We believe that this is due in part to the difficulty of predicting the 
course of the multiparous labor and the resultant problem of trying to pro- 
vide adequate analgesia before delivery. There is no doubt that a labor well 
sedated enhances the efficiency of local anesthesia. 


Discussion 


In addition to analyzing our results, we believe that it will be helpful to 
set forth certain general recommendations as to the usefulness and limitations 
of local anesthesia for vaginal delivery. 

In the first place, we are certain that local anesthesia is the safest method 
available to the obstetrician for protection of the mother and child. As a 
routine for vaginal delivery, it is neither dependable nor efficient as an agent 
for relieving pain. However, we feel that it should be used when the ob- 
stetrician is justified in allowing more than the usual amount of pain for the 
mother. Such circumstances would be premature delivery, breech delivery, 
twins, the termination of inertial labor, or maternal disease that contrain- 
dicates inhalation anesthesia. In all of these cases, general anesthesia adds a 
risk to the fetus or mother that might be the difference between a living child 
or an infant death, minimal bleeding or a postpartum hemorrhage, a living 
mother or a maternal death. On the other hand, in a normal vaginal deliv- 
ery, the competent doctor, the well-equipped and well-staffed hospital, the 
trained anesthetist, the healthy mother and full-term baby are able jointly 
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to assume and balance the risk of a well-conducted general anesthetic. If 
any one of these essential elements is lacking, the mother or baby must bear 
the larger risk, and therein lies a very positive indication and recommendation 
for local anesthesia. 

We feel strongly that every obstetrician should be proficient in the use 
of local anesthesia. We feel that certain patients should never be given the 
added risk of general anesthesia no matter how expert the team supervising 
her accouchement. We recommend that all premature infants, breech pres- 
entations, and twins be delivered under local anesthesia for the benefit of 
the fetus. Local anesthesia should be used for the delivery of all primary and 
secondary inertia cases in order to prevent postpartum hemorrhage in an al- 
ready atonic uterus. Cardiac patients and those with diabetes or pulmonary 
disease should be delivered under local anesthesia. 


Summary 


Four hundred seventy-nine unselected vaginal deliveries have been stud- 
ied for the purpose of estimating: first, how often can local anesthesia be 
used; and second, if it is used, how efficient is local anesthesia as an agent 
for the relief of pain? Local anesthesia was used in every ease of the 479 
patients where possible. All of the patients were questioned within a forty- 
eight-hour period post partum to obtain their estimate of the local anesthesia 
used. The results of the analysis showed that one-fourth of the patients ad- 
mitted to the hospital for vaginal delivery were cases for which local anes- 
thesia was not applicable. This one-fourth of patients either delivered too 
quickly for the operator to give local anesthesia or the patient was too unco- 
operative due to her previous analgesic medication. Of the cases in which a 
pudendal block anesthesia was used, 75 per cent were successes and 25 per 
cent were failures from the viewpoint of the patients when interviewed. 


Since local anesthesia is being advocated as a simple and efficient method 
of pain relief for vaginal delivery, an objective study was undertaken to 
determine the limitations and general efficiency of local anesthesia in ob- 
stetrics. 

Conclusions 

1. A study is reported which was undertaken to provide information as 
to how often local anesthesia can be used in vaginal delivery and, if used, 
how successful a procedure it is. 


2. Twenty-seven cases had to be excluded because of abdominal delivery, 
spinal anesthesia for instruction of the house staff, or inhalation anesthesia 
in deference to a patient’s desire. 

3. Twenty-six per cent of the remaining 479 cases were found to be in- 
applicable for local anesthesia. 

4, Thirty-six and four-tenths per cent of those 355 receiving local anes- 
thesia were found to have had some degree of pain with the delivery or re- 
pair but only 24.5 per cent were personally dissatisfied with the procedure. 

5. A general efficiency index for 479 unselected vaginal deliveries was 
found to be 56 per cent. 
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6. Primiparous patients were found to have a general efficiency index of 
74 per cent as compared with 45 per cent among the multiparous patients and 
the reasons for this were enumerated. ‘ 

7. A positive recommendation for the use of local anesthesia in certain 
types of deliveries is made. These include premature deliveries, breech de- 
liveries, twins, inertial labors, and constitutional diseases in the mother in 
which general anesthesia is contraindicated. 

8. The use of local anesthesia as a routine procedure in the normal de- 
livery is not recommended. 
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4200 East NINTH AVENUE 
Discussion 

DR. CHAS. E. GALLOWAY, Evanston, Ill—Dr. Taylor and Dr. Jack are to be com- 
mended for approaching this matter of local anesthesia with open minds, doing a thorough 
investigation and then making what might be termed an adverse conclusion. Too many so- 
called investigators seem to investigate their problems with determination on their part to 
prove their original contentions. 

One of the most dangerous situations we, as obstetricians, find ourselves in is when we 
are called upon to deliver a patient in fairly rapid labor who has just gotten up from the 
table with a full stomach. She generally demands anesthesia the same as all the others. 
Every hospital has had aspiration deaths, pneumonia, or lung abscess from such cases. Here 
local anesthesia is much safer than any form of general anesthetic. Local anesthesia is also 
very useful in home deliveries or where trained assistants are scarce. It is also indicated 
when the patient has a severe upper respiratory infection or pulmonary tuberculosis. I 
agree that every obstetrician should be proficient in its use. We must, however, always teach 
that the patient comes to the hospital to deliver the baby and not for the purpose of being 
anesthetized. 

I doubt if cardiac patients should have local anesthesia; ether seems more beneficial 
to the patient and frees the obstetrician at a time when minutes count. Patients with inertia 
also many times should be delivered earlier than the perineal stage and local anesthesia many 
times stops uterine contractions even in normal labors. Premature babies should certainly 
have local or spinal anesthesia and we should also deny the mother analgesia. No patient 
having a premature baby should receive Demerol and repeated doses of scopolamine or any 
of the other drugs commonly used for relief of pain in labor. Also, local anesthesia does 
not seem indicated in breech delivery if some other anesthetic is available. I cannot agree 
that breech delivery is a positive indication. 

Local anesthesia is time consuming for the obstetrician and is not without risk. One 
investigator recently reported six cases of ischiorectal abscess following its use. Great care 
must be used to avoid entering the rectum and the needle must always be kept moving to 
avoid transfusing the solution into the circulation. When depositing a large amount in one 
place back pressure must always precede the injection. 

In local anesthesia as in everything else, the quality of the solution being used is also 
very important. Personally, I prefer 1 per cent solutions of Novocain rather than one-half 
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per cent and the solution should not be autoclaved because by this procedure it loses some of 
its potency. We prefer to use 5 c.c. ampules of 20 per cent Novocain with Cobefrin and 
dilute it with normal saline at the time it is to be used. Made up solutions of Novocain 
kept as stock in the operating room not only have been autoclaved once, but may have had 
several such treatments. 


There is one other useful place for local anesthesia in vaginal delivery. When the patient 
has delivered before anesthesia could be given and there is repair work to be done, a much 
better job can be done if one carefully injects the perineum with Novocain. 


DR. A. F. LASH, Chicago, Ill.—I think local anesthesia is as much a part of anesthesiol- 
ogy as bread is of one’s diet. I have seen the various other types of anesthesia introduced and 
dropped, but have found that local anesthesia has remained and has proved most efficient. 
I certainly find it of great value for women who come in with respiratory infections and 
toxemias. I certainly disagree with Dr. Galloway about breech deliveries. I think it has 
removed much of the fear of delivery and of fetal mortality. By retaining the active efforts 
of the mother and by pudendal block anesthetizing the perineum, it allows an episiotomy to 
be done so that she has the passage open and delivers the breech as well as she would a cephalic 
presenting part. 

We are beginning to appreciate the importance of anoxemia in the babies. Local an- 
esthesia permits oxygen to be administered, thereby preventing anoxemia of the child’s brain 
and the many complications incident to this anoxemia, such as multiple cerebral hemorrhages, 
scars, spasticity, and subnormal mental development. 


DR. KENNEDY, Detroit, Mich.—Mr. Chairman, I would like to substantiate what Dr. 
Galloway said for general anesthesia in breeches. Under caudal or spinal in breeches the 
baby is stimulated to breathe too quickly and often aspirates amniotic fluid or vaginal con- 
tents before the head is delivered. I used caudal anesthesia in forty breeches and found it 
was necessary to aspirate most of the tracheas. 

I would also like to make a plea for the use of caudal or continuous spinal or saddle 
block in premature labor. The mother is comfortable, the labors are shorter, and the pre- 
mature baby has no depressing effects from analgesics. 


DR. J. C. STACY, Tupelo, Miss.—I am in the position of being more or less forced 
to have the men who work with me do local infiltration and not local anesthesia as such. We 
have a group of younger men coming into the service, and it is necessary to formulate certain 
rules and regulations, things they can do and cannot do. For instance, we have to forbid 
them to use spinals because, in their anxiety for the patient and perhaps trying to give relief, 
spinals have been given and the patient would not deliver for four or five or six hours. It 
was a case of misjudgment. Others would do saddle blocks and let the patient precipitate. 
We have formulated a rule that the patients be given Demerol perhaps to take off the edge. 
There is no attempt to produce amnesia. We are forbidden and do not allow them to use 
hyoscine in any form. Perhaps we are a little scared of edema of the uvula. We have re- 
sorted to 1 per cent Novocain for the immediate delivery, that is, when they do the episiotomy 
and the head is being expelled. 

We have not had any questionnaires from the patients but definitely the pain is re- 
duced. There is a certain amount of edema that prevents the obstetrician from repairing 
the episiotomy too tight at this time. Even though 4-0 catgut suture is used in repair of 
episiotomy, many will draw the sutures too tight. The edema caused by local infiltration pre- 
vents this to some extent. 


DR. TAYLOR (Closing).—I wish to thank Dr. Galloway for his detailed discussion. I 
am sure that with local anesthesia success depends a great deal upon how much Demerol and 
scopolamine the patient has had as a predelivery analgesia. I know this also: that when 
we do not use general anesthesia we can give Demerol and scopolamine in very large amounts 
without causing fetal anoxia. I think it is the combination of general analgesia and an- 
esthesia that produces difficulty in resuscitation. Obviously we can tell from the discussions 
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that there are two schools of thought on breech delivery. We are very well satisfied with 
using the voluntary efforts of the mother as much as we can; and in giving oxygen to the 
mother during the expulsion of the fetus; and in assisting the breech where necessary, but 
coming as close to a spontaneous breech delivery as possible. I realize that is at variance 
with some other men’s practices. 

There is one rule that we try to follow on anesthesia, as Dr. Galloway pointed out when 
he mentioned that the woman, after all, comes to the hospital to have the baby and not to 
have an anesthesia. This is that, if there is any doubt about what anesthesia a woman should 
get, she should not receive any anesthesia that will make the risk of that procedure greater 
than the risk of having a baby. When the risk of having a baby is one to one thousand how 
can we justify using an anesthetic agent that carries a risk for life greater than that? I en- 
dorse what he says about no analgesia or general anesthesia for mothers giving birth to pre- 
mature infants. 

I think that if a postpartum hemorrhage is anticipated, or a breech is to be delivered, 
or the mother has heart disease, or if the fetus is premature, local anesthesia is especially 
useful. But I do not think that trying to use it in our hospital as a routine procedure for 
all cases is going to make us very popular with the patients. As Dr. Stacy said, in training 
residents and interns who do take too long to repair an episiotomy, local anesthesia is helpful. 
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PREGNANCY AND ADNEXAL CYSTS* 


R. L, Haas, M.D., ANN ArBor, MICH. 
(From the Department of Obstetrics and Gynecology, University Hospital) 


[* THE course of an obstetric prectice one not infrequently encounters the 
problem of pregnancy and a coexisting adnexal cyst. The exact frequency 
of this combination is difficult to determine, since reports in the literature reveal 
variable findings (Table I). This report is based upon 25 pregnancies with 
associated parametrial cysts (24 were ovarian, and one was parovarian). They 
occurred in 23 patients over a thirteen-year-period including 7,598 pregnancies. 
Therefore, our incidence is one adnexal cyst in 304 pregnancies, or, if we omit 
the one parovarian cyst, we have an incidence of true ovarian cysts of one in 
316 pregnancies. 


TABLE I. INCIDENCE OF OVARIAN CYSTS IN PREGNANCY 


AUTHOR INCIDENCE 
Litzenberg 1: 1,500 pregnancies 
Mathieu and Holman Ms 102 pregnancies 
Priest 1: 1,085 pregnancies 
Falk & Bunkin 1: 2,500 pregnancies 


(Average of reports in literature) 


Haas 
(All adnexal cysts) lie 304 pregnancies 
(Ovarian cysts)  F 316 pregnancies 


It is not surprising that there is considerable variation in the reported rate 
of occurrence of cysts during pregnancy, since this would depend not only upon 
the size of cysts included, but also upon the stage of pregnancy at the time of 
first examination. Realizing the difficulties of precise estimation of the size of 
pelvic structures, we have decided upon a lower limit of about 5 em. We 
recognize that cystic enlargements of the ovary of less than 5 em. occur not 
infrequently, but these are often difficult to distinguish from the normal 
Ovarian variations, and therefore they are not included. 


The duration of gestation at the time of initial examination influences 
the number of cysts reported because in early pregnancy functional cysts are 
more common. On the other hand, many cysts disappear spontaneously in the 
latter half of pregnancy and so will not be detected by late examinations. 


As will be seen in Table II, nearly two-thirds (64 per cent) of these cysts 
were discovered during the first trimester and approximately one quarter (28 
per cent) during the second. The fact that most patients are first examined 
before the end of the third month undoubtedly is a large factor in the high 
incidence noted during the first trimester. One cyst was discovered during 
labor, and one at the time of discharge examination 12 days post partum. 


*Presented at the Sixteenth Annual Meeting of the Central Association of Obstetricians 
and Gynecologists, Denver, Colorado, Sept. 23 to 25, 1948. 
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TABLE II. oF PREGNANCY WHEN Cyst WAS DIAGNOSED 
NO. OF PERCENTAGE 
STAGE CYSTS OF TOTAL 

First trimester 16 64 
Second trimester 7 28 
Third trimester 0 0 
Labor 1 4.0 
Post partum 1 4.0 

Total 25 100.0 


After microscopic examination these cysts were found to be distributed as 
shown in Table ITI. 


TABLE III. DISTRIBUTION OF ALL CYSTS 


GROUP NUMBER OF CYSTS 
Functional 2 
Neoplastic 10 
Endometrial 2 
Parovarian 1 
Simple cysts 1 
Unknown 9 

(Not operated upon) 
Total 25 


Both of the functional cysts were of the corpus luteum type. The ten 
neoplastic cysts are listed in Table IV. 


TABLE IV. DiSTRIBUTION OF NEOPLASTIC CYSTS 


NUMBER OF 
TYPE CASES 

Monolocular serous cystadenomas 3 
Multilocular pseudomucinous cystadenoma 1 
Combined dermoid and multilocular pseudomucinous cystadenoma 1 
Complex teratoma al 
Dermoid tumors 3 
Papiliiferous cystadenoma with early carcinomatous change 1 

10 


The exact nature of the cyst was unknown in nine pregnancies since these 
were not removed and studied. In one pregnancy the cyst was 5 em. in diameter 
when discovered, and remained unchanged and asymptomatic through a normal 
breech delivery. The patient was not examined again until the fourth month 
of her second pregnancy, two years later, when she had an 8 em. cyst of the 
same ovary. When removed this revealed early carcinomatous change in a 
papilliferous cystadenoma. Another cyst occurred in conjunction with a hy- 
datid mole, and regressed after curettage. Still another was discovered during 
labor and was displaced out of the pelvis allowing delivery to occur. This 
cyst was still present six weeks post partum, and until the sixth month of the 
second pregnancy which followed promptly. It could not be identified by 
eareful examination immediately after the last delivery. The remaining five 
cysts likewise disappeared spontaneously in the fifth and sixth months. Since 
seven of these nine cysts disappeared spontaneously, they must be assumed to 
have been of the functional type. Adding these to the two known functional 
eysts it is apparent that nine (36 per cent) of the total series of 25 were func- 
tional. 

Fifteen of the cysts in this series involved the right ovary, while nine arose 
on the left side. In one case it was not possible to determine the origin. 
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Symptoms referable to the cyst were few, and usually of vague nature 
(Table V). Thirteen of the patients with adnexal cysts had no important 
complaints. Of the twelve patients who did present symptoms, ten had dis- 
comfort of some kind. This was not well localized, and in no ease was it 
severe enough to inconvenience the patient. Two patients had sypmptoms 
suggesting torsion of the cyst, and one, with a cul-de-sae cyst complained 
of dyspareunia. It is apparent that adnexal cysts seldom product symptoms 
until they become large. 


TABLE V. SYMPTOMS REFERABLE TO CYST 


SYMPTOM NO. OF PREGNANCIES 
None 13 
Discomfort 10 
Symptoms suggesting torsion 2 
Dyspareunia 1 


Among the 25 pregnancies making up this series, there were no spon- 
taneous abortions, and only three patients had bleeding or cramps suggest- 
ing a threatened abortion (Table VI). This makes the threatened abortion 
rate 12 per cent—not much different than would be found among pregnancies 
in general. It appears, therefore, that the presence of a cyst during preg- 
nancy does not materially increase the risk of abortion. 


TABLE VI. ABORTION IN PATIENTS WITH ADNEXAL CYSTS 


TYPE NO. OF PREGNANCIES PERCENTAGE OF TOTAL 
None 22 88 
Threatened 3 12 
Actual 0 0 

25 100 


One of the chief problems in connection with the management of adnexal 
cysts encountered during pregnancy is that of abortions produced by ovari- 
otomy. Consequently, various medications have been recommended with the 
hope of preventing loss of the pregnancy. In general, these agents have 
fallen into one of two classes, sedatives and hormones. The sedatives may be 
either narcotics or smoooth muscle relaxers, such as Pavatrine. The hormone 
is usually some corpus luteum preparation, although recently stilbestrol has 
also been advocated. We have not been impressed with the value of any of 
these preparations in preventing spontaneous abortions, although there might 
be some logic in their use when the corpus luteum verum is removed or when 
the uterus must be manipulated unduly. As shown in Table VII, ten patients 
in this series were given no antiabortion therapy postoperatively, three pa- 
tients received a corpus luteum preparation, and one received both corpus 
luteum and sedation. Eleven other patients either had no operation, or their 
eysts were removed after delivery. Table VIII shows that only two of the 
fourteen patients operated upon during pregnancy did actually abort. Both 
were operated upon during the first trimester, and the corpus luteum verum 
was present in both cyst walls. It would seem that the error in these cases 
was in the early operation rather than in the amount or type of medicine 
vee TABLE VII. POSTOPERATIVE ANTIABORTION THERAPY 


None 10 
Corpus luteum 3 
Sedation and corpus luteum 1 


No operation or operation post partum 11 


ay 
25 
aa 
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TABLE VIII. ABORTION RESULTING FROM OVARIOTOMY 


TYPE NO. OF PREGNANCIES 


None 12 
Threatened 0 
Actual* 2 


Total 14 
No operation or operation post partum 11 


25 


*Case No. 3.—2%4 months; corpus luteum plus sedation ; am 


Corpus luteum verum 


postoperative day in both cysts 


Case No. 8.—1 month; no treatment; third postoperative day 


Discussion 


It was noted earlier that in one patient cysts of the same ovary existed 
in two successive pregnancies two years apart. When removed during the 
second gestation the cyst was found to contain early carcinomatous change in 
a papilliferous cystadenoma. If the cysts in these two pregnancies were 
actually but one persistent cyst, as seems likely, the question arises as to how 
long the carcinomatous change may have been present. Telinde and Galvin,‘ 
Stevenson and Scipiades,’ and Pund, Nettles, Caldwell, and Nieburgs® have 
all reported evidence to show that in cervical malignancy the neoplasm may 
remain in the early (intraepithelial) stage for several years. It would not 
be unreasonable to assume that the same latency may occur in ovarian malig- 
naney, thus emphasizing the possible risk of being too conservative when 
dealing with persistent ovarian cysts. 

There were nine cysts whose contents have long and generally been 
considered as irritating to the peritoneum. These include one cyst with 
papilliferous cystadenocarcinoma, three dermoid tumors, one combined der- 
moid and pseudomucinous cystadenoma, one multilocular pseudomucinous 
cystadenoma, one complex teratoma, and two endometrial cysts. The presence 
of such a high proportion of these tumors (9 in 25 eases, 36 per cent) is of 
importance from the treatment standpoint, and should receive due considera- 
tion in any individual case. 

Counterbalancing the above indication for removal of the cyst is the fact 
that the same number of cysts (9 in 25 cases, 36 per cent) were found to 
be functional. While this group does not have irritating or proliferative con- 
tents, the cysts are subject to the other complications mentioned below and 
thus should not be considered entirely harmless. Our experience with this 
group of patients indicates that most functional cysts will disappear by the 
fifth or sixth month. 

The complications which may befall an adnexal cyst during pregnancy 
have been stressed by many authors, including Litzenberg,’ Mathieu and Hol- 
man,? Falk and Bunkin,* and Capone.’ However, figures to support this em- 
phasis are notably lacking. The complications mentioned include torsion, 
rupture, suppuration, hemorrhage into the cyst, and obstruction of the birth 
canal, and because of these Litzenberg states, ‘‘Ovarian cysts discovered 
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during gestation, labor, or the puerperium with very few exceptions call for 
surgical interference at once.’’ A similar view was expressed by Capone. On 
the basis of our small experience reported here we are not impressed that the 
complications mentioned are of frequent occurrence, nor are we convinced 
that immediate surgical interference is frequently required. Instead, we pre- 
fer a policy of close observation, commonly deferring decision as to whether 
and when to operate in any individual case until time has permitted a fairer 
evaluation of the cyst and its probable nature and significance. This applies 
chiefly to the small cysts seen early in gestation. Of course, the larger ones 
are seldom physiologic, and their significance is more readily apparent. 


While it is neither advisable nor possible to lay down any hard and 
fast rules for the management of these cysts in pregnancy, we believe the 
following policies to be useful and logical. 


a. Small Cysts Discovered During the First Trimester.— 


Unless such a cyst is causing symptoms requiring its immediate removal, 
we prefer to wait until the middle of the second trimester before making 
final decision regarding its removal. This policy allows time for the func- 
tional cyst to regress spontaneously, and also for corpus luteum function to 
be taken over by the placenta, thus minimizing the risk of removing a corpus 
luteum verum. Furthermore, as the uterus enlarges, the cyst may be drawn 
up out of the pelvis where it can no longer serve as an obstruction. It may 
then be possible to wait for final evaluation until after delivery, or if re- 
moval is still indicated, the operation will usually be easier and less traumatic 
because the cyst no longer lies deep in the pelvis. 


X-ray study of the pelvis may be of value in indicating certain dermoid 
tumors which contain calcium deposits, although, of course, the absence of 
calcification does not rule out a dermoid. 


The decision as to whether operation is necessary or not depends further 
upon due consideration of the data here reported which show that 36 per 
cent of these cysts were functional while about the same number (40 per 
cent) were neoplastic. Unfortunately, it was not possible to establish any 
dividing line between these two groups on the basis of size of cyst or age of 
patient. However, by the middle of the second trimester most of the func- 
tional cysts will have disappeared. Therefore, the majority of those per- 
sisting to or after this period of pregnancy are probably neoplastic, and 
removal is indicated. 


b. Cysts Discovered During the Second Trimester.— 

What has just been said with regard to cysts discovered in early preg- 
naney and persisting through the middle of the second trimester applies 
equally well to those which are first recognized in mid-pregnancy. These 
are in all probability neoplastic, since most of the functional cysts would have 
disappeared and with few exceptions their removal is in order unless they 
are small. 


c. Cysts Discovered During the Last Trimester.— 

Interference with wound healing due to overstretching of the abdominal 
wall, together with the proximity of labor may alter the situation somewhat 
when a eyst is first diagnosed late in pregnancy. Discretion must be used, 
and in general operation may wisely be deferred a few weeks until after 
delivery. 
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d. Cysts Discovered During Labor.— 

Cysts in the upper abdomen will seldom require removal until after de- 
livery. Those lying deep in the pelvis, however, are likely to be obstructive 
and treatment cannot be delayed. Occasionally they may be dislodged and 
pushed out of the pelvis, permitting the head to descend. If this is not 
possible, and particularly if the cyst wall is thin (suggesting that it is neither 
a dermoid nor an endometrial cyst) one may puncture it through the vaginal 
apex using a small needle. If clear thin fluid is obtained a larger needle 
may be used to empty the cyst and thus permit delivery. The patient should 
then be observed closely post partum for recurrence of the cyst in which 
case it should be removed. If the initial needling reveals anything but clear 
fluid, the use of a larger needle is contraindicated by the possibility of spill- 
ing the cyst contents into the peritoneal cavity, and the patient will prob- 
ably be best treated by cesarean section and removal of the cyst. Indeed, 
the latter course would seem preferable in all but the very rare case. The 
progress of labor, and the size, location, and consistency of the cyst must 
be taken into consideration and each ease individualized. 


e. Cysts Discovered Post Partum.— 

These cysts may be regarded in the same way as any cyst not related to 
pregnancy. In other words, cysts of over 5 em. diameter should be re- 
evaluated frequently, and if persistent, or especially if enlarging, they should 
be removed. 


Careful thought given to the management of these patients will not only 
prevent a certain number of unnecessary operations, but will also time the 
required surgery to the best advantage for the patient. 


Summary 
Although the number of cases in this series is too small to permit drawing 
definite conclusions, the following points are brought out: 


1. The coexistence of adnexal cysts and pregnancy occurred with a fre- 
quency of one in each 304 pregnancies. 

2. Complications of these cysts, such as torsion, rupture, hemorrhage, or 
suppuration did not oceur. 

3. Obstruction of the birth canal occurred only once, and was readily 
overcome. 

4. Nine of the cysts were functional while ten were neoplastic. 

5. Teratomas, including dermoids accounted for five eysts. 

6. Cysts oceurring during early pregnancy do not seem to be an impor- 
tant cause of abortions. 

7. Ovariotomy during early pregnancy does carry some risk of producing 
an abortion. 

8. Operations carried out in the second trimester involve practically no 
risk of abortion. 

9. A plan for the management of cysts discovered during pregnancy is 
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Discussion 

DR. EMMETT A. MECHLER, Denver, Colo.—The dangers of spontaneous abortion, 
sterility, and premature labor as a complication of adnexal or ovarian tumors have been 
variously stated by Williams, Stander, Remy, McKarron, and others. In the light of this 
series of cases, however, it would seem that adnexal tumors have little or no effect upon the 
pregnancy. Stander has mentioned that any ovarian tumor of 4 em. or less in size should 
be treated conservatively and that only if the tumor enlarges during pregnancy should surgical 
removal be considered. Recently Falk and Bunkin, and Miller and Wilson have stated that 
95 per cent of all ovarian cysts which are 5 cm. or less in diameter are functional cysts and 
that ‘‘these cysts are no longer looked upon as part of the complex group of ovarian neo- 
plasms, but simply as enlargements that come about as a result of altered physiological be- 
havior of the ovary’’; and they emphasize that the cyst be followed and that surgical treat- 
ment be instituted only if the cyst changes in size or becomes symptomatic. 


The high incidence of adnexal cysts described by Dr. Haas is due no doubt to the care- 
ful and accurate examination of patients during the first trimester of pregnancy and is an 
evidence of good prenatal care. There is no doubt that many patients of this kind go through 
a pregnancy and delivery with undiagnosed adnexal tumors and without symptoms or com- 
plications. Many of the published reports deal only with cases in which tumors are found at 
operation and do not take into account the question of functional cysts. 

In a series of 8,000 deliveries over a period of fifteen years at the Colorado Medical 
Center, we were able to find seven patients who had been operated upon for adnexal cysts 
complicating pregnancy; an incidence of 1 to 1,100. Of these seven cases, three were simple 
cysts, three were pseudomucinous cystadenomas and one was a dermoid cyst. Three of the 
patients were operated upon during the first trimester of pregnancy with no ill effect upon 
the course of the pregnancy. Only one patient in the series had mild symptoms referable 
to the tumor. I mention these statistics, not because they offer much in the way of clarifying 
this problem but because, like so many of the published reports, they refer only to cases seen 
at operation and do not reflect the true incidence of these tumors as reported here today. 
Further studies of the nature made by Dr. Haas in this paper are needed to help us in a 
better understanding of many features of this problem. It is probable that the true inci- 
dence of ovarian tumors complicating pregnancy is the same as in the nonpregnant patient 
of the same age group. Pregnancy has less effect upon the clinical course of ovarian tumors 
than in the case of uterine fibroids. 


In my private practice and clinical experience, I have been unable to confirm the finding 
of such a high incidence of functional cysts, and it seems that this matter should have further 
discussion. It is pointedly stated by DeLee, Stander, Heil, Williams, Irving, and others 
that an ovarian tumor when discovered during pregnancy should be removed as soon as 
possible. We have taken the attitude that any ovarian tumor complicating pregnancy should 
be removed or explored, but that operation should be postponed until the fourth or fifth 
month of pregnancy to minimize the danger of miscarriage. 

Penduculated uterine fibroids often simulate ovarian tumors in location and clinical 
manifestations, making a differential diagnosis difficult or sometimes impossible without re- 
sorting to exploration. 

Although, as has been frequently stated, the most common symptoms associated with 
adnexal tumors are those resulting from torsion, hemorrhage, or suppuration, the real danger 
to the patient lies in the possibility of the tumor’s being malignant or premalignant, or that 
the cyst contents might be irritating to the peritoneum in the event of a rupture or leak 
which would result in a serious peritonitis. It is impossible many times except in the case of 
some dermoid cysts which might contain radiopaque material, to differentiate these from 
functional cysts other than by surgical exploration and biopsy. 

It is a rare clinical experience to encounter an ovarian cyst which obstructs the birth 
canal during labor; and it should be emphasized that reposition of the cyst to facilitate 
delivery is an unsatisfactory and possible dangerous procedure. Puncture with drainage of 
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such a cyst through the cul-de-sac is, as Williams has said, ‘‘a dangerous and reprehensible 
procedure.’’ Cesarean section and concomitant removal of the cyst is the safer procedure. 

The general note of conservatism and individualization of the patient with adnexal 
cysts complicating pregnancy, together with the plan of management of these patients in the 
various stages of pregnancy, as stated in this paper, should be a valuable aid in our teaching 
and should inspire further investigation of this kind. 


DR. HAAS (Closing).—There is very little I wish to add except to say that the pneumo- 
peritoneum procedure was used at the University of Michigan many years ago and has been 
given up for various reasons. I do not see why pneumoperitoneography is a great advantage 
in this sort of case because these cysts are usually low in the pelvis where they are readily 
palpated without subjecting the patient to a somewhat complicated and uncomfortable pro- 
cedure. 


' 


THE FLOATING FETAL HEAD IN THE PRIMIPARA AT TERM* 


S. Auer, M.D., Jack M. Simmons, JR., M.D., DENVER, COLo. 


(From the Department of Obstetrics and Gynecology, University of Colorado 
School of Medicine) 


NGAGEMENT is the mechanism whereby the fetal presenting part enters 
the maternal pelvis. When engagement has occurred in vertex presenta- 
tion the greatest diameter of the fetal head has passed through the pelvic inlet, 
and the lowermost portion of the fetal head is at or slightly above the ischial 
spines of the pelvis. In primiparas, engagement usually occurs several weeks 
before term. Exceptionally, a primipara is found at the onset of labor with an 
unengaged fetal head, and it is a study of this group of individuals with whic 
this paper is concerned. 


It is generally accepted and taught that a floating fetal head in a primipara 
at term, especially if there is overriding of the head above the maternal symphy- 
sis, is suspicious of, but not positive for, fetopelvic disproportion. A rather 
pessimistie attitude toward vaginal delivery in these cases is apparent, most 
obstetricians regarding them as potential sources of difficulty. 


As diagnostic aids in estimating the chances of vaginal delivery in this par- 
ticular group of women several clinical maneuvers have been listed. The one 
most commonly used is the Hillis maneuver which consists of fundal pressure to 
force the fetal head into the pelvis while rectal examination is carried out at the 
same time to determine the extent to which the fetal head may be made to en- 
gage. Miiller’s method is that in which the examiner seizes the brow and the 
occiput of the fetal head with his fingers through the anterior abdominal wall 
and makes firm pressure downward in the axis of the superior strait while an 
assistant carries out a vaginal or rectal examination to determine the degree of 
descent of the fetal head. The Kerr method has the advantage of not requiring 
an assistant, and is carried out by simultaneously doing a vaginal examination 
with one hand and with the other hand (using the Pawlik grip on the fetal head) 
forcing the fetal head into the pelvis in the axis of the superior strait. Pinard’s 
method consists of bringing the fetal head into close proximity to the pelvic brim 
and then making strong downward and backward pressure upon it so as to force 
it against the promontory of the sacrum with one hand while trying to insert 
the fingers of the other hand between the symphysis and the anterior portion of 
the fetal head. 


Test of labor is the final criterion of the ability of a woman to deliver from 
below. According to King’ test of labor means that the second stage of labor 
has been reached, that the membranes are ruptured, and labor is allowed to pro- 
ceed for two hours to determine whether molding and engagement can occur. 


*Presented at the Sixteenth Annual Meeting of the Central Association of Obstetricians 
and Gynecologists, Denver, Colorado, Sept. 23 to 25, 1948. 
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In the usual case it is not necessary to resort to this test of labor. Rather, a 
trial of labor will usually suffice to demonstrate whether or not engagement can 
occur. By trial labor we mean from six to twelve hours of active labor, with 
pains at intervals of five minutes or less lasting from thirty to sixty seconds, and 
which are sufficient to produce progressive dilatation of the cervix. 


Material 


Cases used in this report are all from our private practice during the past 
ten years. All women who had in the past delivered pregnancies of three months 
or more, all patients in whom there were intercurrent obstetrical or other com- 
plications which would have a bearing on the delivery, all multiple pregnancies, 
and all women who entered labor three weeks or more prior to the expected date 
of confinement were discarded. In all, the primiparous deliveries which met 
these requirements numbered 723. 

In 661 women (91.3 per cent), the fetal heads were engaged as proved by 
rectal examination prior to the onset of labor, or when labor first commenced. 
Sixty-two women (8.7 per cent) had fetal heads which were floating at the onset 
of labor, and it is this group with which we are concerned. We have made no 
attempt to group our cases according to the clinical estimation of disproportion, 
= have not classified any evident disproportion as either ‘‘relative’’ or ‘‘ab- 
solute.’’ 

The average age of patients in this series was 21 years: the oldest was 42, 
and the youngest was 18. 

.Forty-seven of the patients (75.2 per cent) had gynecoid pelves. Six women 
(9.6 per cent) had generally contracted pelves. Two patients (3.2 per cent) had 
asymmetrical pelves. Three patients (4.8 per cent) had platypelloid pelves. Of 
the four patients remaining there was one each (1.6 per cent) of anthropoid, 
justominor, justomajor, and undetermined type. 

The largest infant delivered in this series weighed 9 pounds, 13 ounces 
(4,464 Gm.) and the smallest weighed 5 pounds, 3 ounces (2,355 Gm.). 

Forty-eight of the infants (77.6 per cent) were in occiput anterior positions. 
Nine infants (14.4 per cent) were in occiput posterior positions, and five infants 
(8.0 per cent) were in occiput transverse positions. 

The shortest labor in the series was 634 hours, the longest 44 hours. Four 
patients (6.4 per cent) had labor shorter than 8 hours, 21 patients (33.6 per 
cent) had labors between 8 and 18 hours in length, and 23 patients (36.8 per 
cent) had labors of over 18 hours. Twelve patients (19.2 per cent) had what 
eventually terminated as trials of labor. Three patients (4.8 per cent) had no 
labor whatever, undergoing elective cesarean section. 

In sixteen patients (25.6 per cent) the membranes ruptured spontaneously 
prior to the onset of labor. In seventeen women (27.2 per cent) the membranes 
ruptured spontaneously after the onset of uterine contractions in the first stage 
of labor. In nine women (14.4 per cent) the membranes ruptured spontaneously 
in the second stage of labor. There were fifteen women (24.0 per cent) in whom 
artificial rupture of the membranes was carried out in the first or second stages 
of labor for the purpose of facilitating a trial or test of labor. Five of these 
women were later delivered by cesarean section. 

Of the sixty-two women with floating fetal heads at term, forty-seven, or 76 
per cent, delivered from below, and fifteen, or 24 per cent, were delivered by 
cesarean section. In the patients who delivered vaginally eighteen women (28.8 
per cent) delivered spontaneously, nineteen (30.4 per cent) were delivered with 
low forceps, seven (11.2 per cent) were delivered by midforceps, and 3 (4.8 per 
cent) were delivered by high forceps. 
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Fifty-eight of the patients had no unusual complications during labor or the 
delivery, but four patients (6.4 per cent) evidenced difficulty; the difficulties 
being one severe vaginal laceration, and three occurrences of fetal distress as 
manifested by passage of meconium and changes in the fetal heart rate. 

Puerperal morbidity in this series was 12.8 per cent with eight patients 
having febrile postpartum courses. There was no maternal mortality. There 
were two fetal deaths (3.2 per cent) in the series, both occurring in the neonatal 
period, and both from intracranial hemorrhage. Both of these mothers had mid- 
pelvic contractions and should have been delivered abdominally except for errors 
in judgment. 

Discussion 


The cesarean section rate in this series was 24 per cent which would sub- 
stantiate the general apprehension with which the unengaged head in the 
primipara at term is regarded. Twelve of the fifteen patients were given an 
unsuccessful trial or test of labor before being subjected to surgery. In these 
twelve patients there were four gynecoid pelves, four generally contracted 
pelves, and one each undetermined type, anthropoid type, justominor type, 
and platypelloid type. 

Three women were subjected to cesarean section without any labor what- 
ever. One of these women had a markedly asymmetrical generally contracted 
pelvis with a conjugate vera of 8 em. and a biischial diameter of 7 em. The 
second woman had a generally contracted pelvis with a true conjugate of 8 
em. and a biischial diameter of 7.5 em. with very prominent ischial spines 
indicating a more than moderate midpelvie contraction. The third woman 
had an inlet contraction with a conjugate vera of 8 em. and a transverse 
diameter of 10 em. associated with a straight sacrum, with x-rays at term 
indicating a marked disproportion between the size of the maternal inlet and 
the fetal head. Only in these three cases did x-ray demonstrate an absolute 
indication for cesarean section, and then the x-ray was used to confirm our 
clinical findings, not to make the original diagnosis of fetopelvie disproportion. 

The seven patients in this series delivered by midforeeps application gave 
us a midforeeps incidence of 11.2 per cent. Indications for the application of 
midforeeps were fetal distress in two cases, and lack of progress after two 
hours in the second stage in the remaining five cases. In one of the seven 
patients the fetal head was in an occiput transverse position, and in one case 
the fetal occiput was posterior. 

Three patients (4.8 per cent) were delivered by high forceps application. 
Indication for all three operations was lack of progress after too long pro- 
crastination safely to permit a cesarean section. In reviewing these cases it 
is quite apparent that all three women would have been better off to have been 
sectioned despite the fact that none of the mothers or babies were lost. 

From this series it would appear that position of the fetal head has little 
or nothing to do with lack of engagement. In only one of the nine patients 
in whom the fetal head was occiput posterior was cesarean section necessary 
for delivery, and in the five patients where the occiput was transverse none 
were brought to section. Thus fourteen of the fifteen section cases had the 
infants in an occiput anterior position. 

Infant weight seemed to have little to do with the outcome in this group 
of cases. Weinberg and Seadron® have previously pointed out that there is 
no constant relationship between fetal weight and head diameter, and this 
too has been our experience. In the group of women who were subjected to 
cesarean section only two infants were larger than 8 pounds (3,650 Gm.), while 
sixteen women delivered larger babies from below. 

Eight of the women in the entire series had febrile postpartum courses, 
an incidence of 12.8 per cent. Thus, our incidence of morbidity is more than 
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twice that reported from the New York Lying-In Hospital. Etiology of fever 
in six cases was endometritis, in one case pyelitis, and in one case hematoma 
formation in the episiotomy site. We feel that our high incidence of puerperal 
morbidity was due to the increased number of labors that were longer than 
average. 

The fetal deaths occurred two and five days post delivery, both from in- 
tracranial hemorrhage. In the first case labor lasted about ten hours, and descent 
was steady and constant until the fetal head reached the perineum. Fetal death 
in this case was probably due to neglect in delivering the infant after it had 
reached the pelvic floor rather than to the trauma of its coming through the 
pelvis. The second infant was delivered by midforceps application after a hard 
thirty-hour labor and after two hours’ complete dilatation with no progress. 
The baby’s head was markedly molded, and it was very difficult to resuscitate. 
This death was definitely due to an error in judgment, as the mother had a mid- 
pelvie contracture as demonstrated by x-ray, but which was considered adequate 
for delivery from: below. 


Comment 


It is safest for the obstetrician to assume that fetopelvic disproportion 
exists when an unengaged fetal head is found in a primipara at term. Every 
woman who presents such findings should be regarded as a potential candidate 
for cesarean section, and should be treated accordingly. The course of labor 
and the prognosis for vaginal delivery cannot be predicted after one exami- 
nation, for the etiologic factors causing unengaged heads are so varied and 
often so obscure that original impressions must be corrected as labor pro- 
gresses. It is essential to re-evaluate each woman should lack of progress 
toward engagement be observed during early labor. 

Trial of labor is indicated in the majority of these women. By the end 
of six to twelve hours of labor enough changes shall usually have occurred to 
dictate the need for interference or the lack of need for it. In only two of our 
cases was it necessary to resort to a true test of labor (as previously defined) 
to produce descent of the fetal head into the pelvis. 

From both fetal and maternal standpoints it seems unreasonable to con- 
tinue trials of labor to or over twelve hours. Tamis and Clahr' report a fetal 
mortality of 41.6 per cent in patients in whom trials of labor continued for 
more than twenty-four hours; the increasing fetal loss rate being due to the 
protracted labors, to intrauterine infections, and to difficult forceps operations. 
It has been argued, as far as the mothers are concerned, that these same 
women will deliver from below more easily with subsequent pregnancies, justi- 
fying sacrifice of the first child to avoid present and subsequent cesarean sec- 
tion. Such an attitude to us seems totally unwarranted, as much more is to 
be lost than is to be gained by such long and complicated labors. 

If cesarean section must be done to secure delivery trials of labor over 
twelve hours increase the maternal risk, particularly if the membranes are 
ruptured and the classical section performed. At present the low segment 
double flap: type section performed after twenty-four hours’ trial of labor does 
not produce a much higher maternal mortality than that of vaginal delivery 
after the same length of time.t. The Waters extraperitoneal section offers the 
highest degree of maternal protection afforded by any type of section, and 
should be chosen for neglected or overmanipulated cases. Cosgrove*® indicates 
that the maternal risk is not appreciably increased even if thirty-six hours of 
labor have elapsed if the Waters extraperitoneal section is done. There is no 
doubt that these observations have resulted in an increasing number of vaginal 
deliveries in women in whom e¢esarean section is postponed. 

In our observations the use of penicillin and the sulfonamides has some- 
what widened the latitude of the time which may elapse during labor. The use 
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of these drugs has, in addition, reduced the occurrence and severity of intra- 
uterine and peritoneal infection, diminished the need for extraperitoneal section 
or the Porro operation, and diminished infant mortality. It has been our custom 
to administer these drugs where delivery is delayed after rupture of the mem- 
branes, to patients in poor or protracted labor without rupture of the membranes, 
to patients with intercurrent infections, and before and after cesarean section. 
It must be remembered that these aids cannot replace good clinical judgment. 
Labor must not be prolonged unnecessarily in the hope that poor judgment can 
be compensated by good drugs. 


In recent years the x-ray has become an important aid to clinical judgment 
in the handling of these cases. Many methods have been proposed for measuring 
the diameters of the fetal head and the maternal pelvis, and in estimating the 
fit between the two. Williams and Phillips® report that 94 per cent of abnormal 
deliveries due to disproportion were predicted in advance by x-ray, and so it 
should be possible for the obstetrician-radiologist team to reach a high degree 
of reliability of prediction in primiparas with unengaged fetal heads. However, 
we feel that this method should be considered an adjunct only, as in only three 
of our eases did x-ray prove absolute indication for section, and in the other 
twelve women subjected to section the x-rays were reported as indicating a pelvis 
adequate for delivery from below. It has been our practice to use x-ray meas- 
urement routinely in patients in whom there was any suspicion of inadequate 
pelvie size, or unusual pelvic configuration. 


Attempts to shorten the first stage of labor by hydrostatic bags, Diihrssen’s 
incisions, or any other form of accouchement foreé are contraindicated as they 
have no bearing whatever on the factors originally responsible for the unengaged 
fetal head. In one of our cases Diihrssen’s incisions were used, but only after 
engagement had occurred. 


The membranes are a factor in descent of the fetal head in the pelvis.*° 
Intact membranes may occasionally retard engagement when there is no true 
disproportion present, and artificial rupture of the membranes will hasten 
descent in these cases. In women with apparent disproportion it is well to leave 
the membranes intact as lack of engagement here is not considered the result 
of the presence of amniotic fluid. 


Banister® reports on a series of women who had medical and surgical induc- 
tion of labor prematurely for apparent fetopelvic disproportion. In his series 
the fetal mortality was 12.6 per cent, the maternal mortality 0.13 per cent, the 
maternal morbidity 4.0 per cent, with failures and ultimate cesarean section 3.2 
per cent. He feels that this method of handling fetopelvic disproportion has 
come into unwarranted disrepute. We have had no first-hand experience with 
the method, but it appears that with the high fetal mortality that he and others 
(Peel) report premature induction has no place in the management of the primip- 
ara with small pelvic measurements or apparent fetopelvie disproportion. 


The elderly primipara and the woman of long-standing relative sterility 
pose a problem for obtaining a living child in good condition. These women 
should be treated exactly like any other primipara except that the trial of labor 
should not be allowed to continue too long particularly if the membranes are 
ruptured or the labor is weak and ineffectual. 


In our series of floating heads more than 33 per cent of the women studied 
had midpelvie contracture of greater or lesser degree. Most often the midpelvic 
contraction was not associated with any alteration of the pelvic inlet from the 
normal. We are unable to offer any reasonable explanation for the fetal head 
found floating where there is no mechanical barrier to its passage at the 
inlet, but where there is midpelvic contraction. The absence of engagement in 
this situation is a problem deserving further study. 
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Conclusions 


The primipara with an unengaged fetal head at term should be regarded 
with suspicion, and the same woman in labor should be regarded with appre- 
hension. 

In our experience x-ray measurements of the pelvis will seldom demonstrate 
absolute indication for cesarean section in primiparas with floating fetal heads. 

Every primipara should be given an adequate trial of labor unless pelvimetry, 
clinical and x-ray, proves this unwarranted. 

In our experience a twelve-hour trial of good labor without descent of the 
fetal head should be deemed adequate, after which cesarean section should be 
done without procrastination. 

More than one-third of the primiparas in this series who reached term with 
an unengaged fetal head had some degree of midpelvie contraction. In many 
of these women, after engagement occurred, the midpelvie contracture led to 
extremely difficult forceps operations which should best have been eliminated 
in favor of cesarean section. 

A cesarean section rate approaching 40 per cent in a series of primiparas 
with floating heads at term would be more conservative than our reported rate 
of 24 per cent when the possibilities of fetal injury and death, as well as exten- 
sive damage to the vagina and pelvic floor and their aftermath, are considered. 
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638 REPUBLIC BUILDING. 
Discussion 


DR. A. W. DIDDLE, Dallas, Texas.—Drs. Auer and Simmons found that most of their 
primiparas at term with floating fetal heads usually could be delivered vaginally. In 
other words an unengaged fetal head in a primipara in early labor is not alone indication 
for cesarean section. To the contrary, they were of the opinion some of their patients 
with floating fetal heads would have been treated better by section because they had a 
midpelvic contraction and suffered with an increased puerperal morbidity and had a 
greater fetal loss than normal. 

Using Drs. Auer and Simmons’ criteria for selection of patients, the relationship of 
the floating fetal head to the outcome of labor was analyed for 276 consecutive primiparas 
delivered at Parkland Hospital in Dallas, Texas, in the first six months of 1948. Twenty- 
two, or nearly 8 per cent, were admitted in early labor with the fetal head unengaged 
while among the other 254 the fetal head was engaged. Discussion concerns the 22 women 
with unengaged fetal heads. All of these had a vaginal delivery. All babies and mothers 
survived. None of the babies was premature or postmature. All labors were under twenty- 
five hours in length except two. These were thirty and thirty-one hours in duration and asso- 
ciated with-a brow presentation. Delivery was spontaneous for all except six patients. 
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Among half of these a low application of forceps was made electively and for the other 
half a mid (two cases) or a high (one case) application of forceps was done for a prolonged 
second stage. The indication for the midforceps was, respectively,.a transverse arrest due 
to uterine inertia and a persistent occipitoposterior position in a patient with a borderline 
midplane pelvie contraction. The woman subjected to high forceps application also had 
a brow presentation and had to have a manual removal of the placenta. In this instance, 
the mechanism of labor was interfered with by an intramural fibroid located in the lower 
uterine segment. In spite of the favorable outcome for both mother and baby, treatment 
would have been effected better with abdominal delivery. There would be room for argu- 
ment regarding the advisability of sectioning the patient with the persistent occipitopos- 
terior, but assuming this were the procedure of choice, only one in eleven patients should 
have been sectioned. Roentgenographic studies showed five, or nearly 23 per cent, of the 
twenty-two parturients had either an inlet or midplane contraction or a generally contracted 
pelvis. All had a normal delivery except the woman with the persistent occipitoposterior. 

My obstetrical experience has led me to develop three opinions regarding the care of 
the primipara at term with unengaged fetal head. One, roentgen study of the pelvis is a 
valuable adjunct in predicting the outcome of most labors but it should not supplant 
clinical judgment. Occasionally there is the case where a trial of labor is the only method 
available to determine whether or not vaginal delivery can occur. Second, if a primipara 
goes into labor at term with a floating fetal head and with questionable pelvic disproportion 
a trial of labor of twelve to eighteen hours should be given. If after twelve hours 
abdominal section appears to be the procedure of choice, section should be done through 
the lower uterine segment. If more than twelve hours have elapsed and section is elected, 
one of the extraperitoneal procedures is preferred. It is apparent that most of us have 
done traumatizing vaginal deliveries where abdominal delivery should have been used. 
Yet, as an over-all picture, I am not ready to agree ‘with Drs. Auer and Simmons that the 


- cesarean section rate should be as high as they suggested for primiparas at term with 


floating fetal heads. Third, and to the contrary, there is agreement with the essayists that 
patients with prolonged labors and operative vaginal trauma suffer more often with puer- 
peral morbidity and have a greater fetal loss than do those with labors that are not pro- 
longed. The increased fetal mortality is often due to fetal infection acquired in utero 
(Douglas, R. G., and Stander, H. C.: Am. J. Ospst. & GyNec. 46: 1-19, July, 1943). It is 
important te know that penicillin and sulfonamides cannot always be depended upon to 
prevent fetal infection in utero. 


DR. GEORGE KAMPERMAN, Detroit, Mich.—I think everyone who practices ob- 
stetrics will agree that these cases are problems, and a great deal of judgment is certainly 
necessary. Often after we deliver our patient we wish we had done something else. When 
we deliver a patient vaginally after a long labor and with much traumatization, sometimes 
with an unfortunate result as far as the fetus is concerned, we may feel perhaps we should 
have done a section. On the other hand, if we do our sections early, I think many times 
we destroy our evidence. The fact that we have done a section does not necessarily mean 
that a patient could not have been delivered from below. It may give us a great satis- 
faction to know we have delivered the patient successfully but yet we have not the 
evidence that those patients cannot be delivered vaginally. 

Personally, I do not feel that I can set a definite number of hours as to how long a 
trial of labor should be. It is not a question of exactly twelve hours or even eighteen 
hours. It is a question of the type of labor that is going on while we are giving that trial, 
and I have on many occasions with these high presenting parts allowed patients to go 
longer, and find that a little extra time will sometimes cause the head to descend. So I 
believe we must take many factors into account, not only the question of time but also the 
type of labor. 


DR. AUER (Closing).—I want to emphasize the fact that ours was a very carefully 
selected group of primiparas, none of whom had pelvic tumors nor any evidence of inter- 
current medical disease. Each and every one of these was an occipital presentation. In 
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answer to one of the questions, we called a case successfully concluded when we ended up 
with a living mother and a living baby. Although I cannot give you the figures because 
we have made no attempt to follow up the cases, I am sure that a great number of these 
babies that were born to mothers with midpelvic contractions had residual intracranial 
disease, and many of these mothers had extensive repairs of their pelvic floor and vagina 
which were due to the laceration caused by the forceps particularly in the mid- and high 
variety. Incidentally, I do not believe that there is any place in the practice of good 
obstetrics for high forceps delivery. I agree that a time limit cannot be placed on the 
length of labor of any one individual. It depends entirely upon the individual case, but 
we do feel that twelve hours of labor is a fair average. Some of these patients were sec- 
tioned before the twelve-hour period, and some of them long after a twelve-hour period. 

In the future I do not want even to consider a Waters’ or any other type of extra- 
peritoneal cesarean section in my own private practice. I feel that these operations are 
wonderful in clinic practice for neglected cases, but I don’t want to be responsible for a 
neglected case in my own private practice, and for that reason I don’t care to do extra- 
peritoneal cesarean sections. In the future we intend to take advantage of the hindsight 
that we have gained by experience instead of the foresight that we have depended upon 
up until now, and in the next ten years I don’t expect to say, ‘‘I wish I had done a section 
on that patient,’’ nearly as often as I have in the past ten years. 
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FREE-FEEDING PREGNANT WOMEN* 
ArtTuHuR G. Kine, M.D., M.S., Cincinnati, OHI0 


HIS study was undertaken to note whether any advantages accrued from the 

currently popular custom among obstetricians of trying to restrict the gain 
in weight during pregnancy to 25 pounds. The investigation included questions 
such as whether or not a significant relationship exists between the total gain in 
weight during pregnancy and weight at the end of the puerperium and of what 
elements the gain in weight, both total and net, consist. Consideration was then 
given to an analysis of the causes of the gain in weight, whether more aarm than 
good resulted from a restriction of the caloric intake, and the best methods of 
reducing the net gain to a minimum. 

The original arguments for limitations of weight during pregnancy were 
based on the idea that with a lower caloric intake the size of the child would be 
reduced and labor would be easier. Whether the delivery of a puny, malnour- 
ished newlyborn was desirable did not enter the scientific discussions at all. 
These arguments disappeared from the literature in the late 1920’s when it was 
recognized that even in countries which had experienced starvation during 
World War I and the following years, the average weight of babies was not low- 
ered significantly, certainly not enough to have any real effect on the ease of 
labor. And there was no doubt that women starved sufficiently to have smaller 
babies died in greater numbers than their more fortunate sisters with ampie diets 
and a reserve of strength to meet infection, hemorrhage, and shock. 


The argument for restricting the diet of pregnant women has been resumed 
in the past five years with sweeping but poorly documented claims that with a 
limited weight gain there is a lower incidence of abortion, toxemia, prematurity, 
stillbirths, neonatal deaths, and malformations. The inescapable inference is 
that excessive weight gain is the cause of these difficulties; although they some- 
times are associated with a high weight increment, there is no evidence of any 
relationship other than a common origin. Some pathologie process produces 
toxemia, which, as all textbooks state, is often manifest by an excessive weight 
gain; in toxemia there is a higher incidence of prematurity, stillbirth, and neo- 
natal death. It should be obvious that these complications will be found more 
often among the women who gain excessively, but not because of it. One of the 
more serious harmful effects of this sort of thinking has been the hysterical fear 
engendered in some impressionable women who have read lay transcripts of pub- 
lished articles with this argument. Upon discovering that their pregnancy gain 
is a few pounds above the average they become convinced that they are doomed 
to have a stillbirth or a malformed child or convulsions, at least. 


*Prize award paper presented at the Sixteenth Annual Meeting of the Central Association 
of Obstetricians and Gynecologists, Denver, Colorado, Sept. 23 to 25, 1948, 
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Aside from the discomfort of carrying extra pounds during pregnancy the 
only valid argument so far adduced for limitation of weight gain is that any 
excessive net gain at the end of the puerperium is unsightly and undesirable. 
Hence, it is argued, the tendency toward obesity must be curbed and the treat- 
ment of obesity undertaken during pregnancy. 

Since pregnancy and the puerperium, which is here considered to extend to 
at least three months post partum, occupy a full year, it is pertinent to consider 
what the nonpregnant woman may be expected to gain in any year. From a 
study of the tables prepared for the Metropolitan Life Insurance Co. by Dublin 
and Marks’ it appears that between age 20 and 30, the average woman in the 
ordinary height ranges will gain just over 1 pound per year. Furthermore, 
since most pregnancies involve young women in their early married life, the 
effect on weight gain of marriage alone must be included. Competent statistics 
quoted in a personal communication from Dr. Louis I. Dublin reveal the fact 
that between age 18 and 30, married women without children weigh 1.12 pounds 
more on the average than single women. Thus, being a year older and being 
married add to a woman’s weight, regardless of her being pregnant. 


Material 


This study involved a series of 226 consecutive, unselected private cases. 
This number proved to be a significant sample (between the .01 and .001 sig- 
nificance level, using Student’s t-rule and Fisher’s F ratio test) by comparison 
with the series presented by Chesley? in 1944, involving 12,000 cases. No re- 
strictions were placed on the diet of any of these women other than a reduction 
of salt intake whenever edema was noted in the latter months. Each received a 
multivitamin capsule daily throughout pregnancy and added calcium after the 
twenty-fourth week; whenever the hemoglobin fell below 12.5 Gm., ferrous sul- 
fate was prescribed. Thus, from the point of view of caloric intake the technique 
might be described as ‘‘free-feeding’’; that is, a matter of the individual woman’s 
choice. These women were all in a moderate to high income group, and the diets 
were adequate. 


There was no case of toxemia of pregnancy other than a single mild chronic 
nephritis, and a few transient elevations of blood pressure or albuminuria insuffi- 
cient to warrant any treatment. Three infants were stillborn, the causes being: 
abruptio placentae, asphyxia due to cord tight about the neck, and a prolapsed 
eord in a large breech. One neonatal death occurred, due to erythroblastosis 
fetalis in a woman whose Rh antibody titer rose gradually to 1:2056 before 
cesarean section was done at the thirty-second week. There were 21 other pre- 
mature infants, all of whom survived. There were no malformations other than 
two with clubfeet, one very mild and the other moderate, both corrected satis- 
factorily. None of those cases was correlated in any way with a significant 
weight gain deviation from the average. 

The average total gain in weight was 24.4 pounds (standard deviation, 8.7) 
and the average postpartum gain was 2.0 pounds (standard deviation, 6.3). 
Thus it may be said, with better than 100 to 1 certainty, that if one desires the 
average pregnant woman to gain just under 25 pounds and to retain at the end 
of three months only 2 pounds (what she might well have added to her weight 
even if not pregnant), she may be allowed an unrestricted caloric intake. 


But the individual woman is not necessarily average. A study of the dis- 
tribution curve demonstrates that about two-thirds of all pregnant women on an 
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unrestricted diet will gain between 16 and 33 pounds, and three months post 
partum will weigh between 4 pounds less than 8 pounds more than they did 
before becoming pregnant. Is there any correlation between the total gain and 
the net gain or is the net gain due to other factors? This is important in de- 
ciding whether to make any efforts to restrict the gain in weight during preg- 
nancy. 

For example, of two women who gained 46 pounds, one retained 10 pounds, 
the other only 2 pounds; and of 47 women who gained 22 pounds, four emerged 
10 pounds heavier than when they started, but three emerged 10 pounds lighter ; 
and of ten women whose total gain was ofhly 10 pounds, one had a net loss of 16 
pounds and one a net gain of 18 pounds. Or, looking at it the other way, of 
two women who were 18 pounds heavier a year after becoming pregnant, one had 
gained 14 pounds during gestation, and the other 48 pounds; and of 23 women 
whose net gain was under 2 pounds, 40 gained less than 24 pounds, and 43 more 
than 24 pounds. The distribution of net gains and total gains in relation to 
each other is shown in Table I. 


TABLE I. DISTRIBUTION OF CASES; RELATIONSHIP OF NET GAIN AND ToTAL GAIN 


TOTAL GAIN (POUNDS) 
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The correlation coefficient between total gain and net gain in this series 
was .5, with a standard deviation of .05. (Translation to z values of .54 and .067 
fixes the coefficient of correlation for two-thirds of all sampling that may ever 
be made as between .493 and .629.) This means that there is a valid and sig- 
nificant positive correlation between the total gain during pregnancy and the 
net gain at the end of the puerperium. But the correlation is low, and mathe- 
matically, using the coefficient of determination (r squared), it can be stated that 
not quite 25 per cent of the net gain three months post partum is related to the 
total gain during pregnancy. The rest of the net gain is due to other factors 
such as starting weight, body build, individual water metabolism, metabolic 
changes initiated or aggravated by pregnancy, and the individual tendency 
toward obesity. 

The correlation coefficient of the total gain in weight and the original start- 
ing weight was —.121. This small negative correlation merely records statistically 
that there is a very slight tendency for heavier women to gain less during preg- 
nancy than the lighter women. This confirms the conclusions of Beilly and 
Kurland® that ‘‘the size of the mother influences the weight gain during preg- 
naney; light women show a larger gain, and heavier women a smaller gain.’’ 
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The application of the same technique to the relationship of starting weight 
and net gain, i.e., retained weight, resulted in a correlation coefficient of —.12. 
Interpreted clinically, the evidence shows that three months post partum there 
is a slight tendency for heavy women to retain less of their pregnancy gain than 
do slender women. One might say philosophically that Nature tries during 
pregnancy to correct over-or-underweight. 

Chesley? found the average pregnancy increment to be 24.0 pounds (stand- 
ard deviation 10.8). In analyzing just what this gain in weight comprised he 
found, in 958 cases studied, that the products of conception, that is, the baby, 
the placenta, and the amniotic fluid, averaged 11 pounds. He calculated the rest 
of the gain in weight to consist of an increase in the uterus amounting to 2.5 
pounds, the breast, 3.0 pounds, and the circulating blood volume, 3.5 pounds, a 
total of 9 pounds. In addition he estimated an increase in interstitial water and 
protein amounting to 4.5 pounds. Whether or not these latter calculations are 
accurate, as questioned by Dieckman,* Chesley did demonstrate that during preg- 
nancy there was a positive salt and water balance, i.e., a retention, and that dur- 
ing the puerperium this balance became markedly negative. He found the loss 
of water in the six weeks post partum to average 13.2 pounds, of which 5 pounds 
were lost in the first six days. 

It is well established that the salt and water balance is associated with, and 
probably controlled by, the endocrine system, chiefly the estrogen component. 
An analogy of what goes on in pregnancy may be found in the work of Thorn 
and Emerson’ who found that 24 of 50 normal, nonpregnant women gained 2.2 
pounds or more in the week before menstruation, and lost that weight right after 
menstruation by diuresis and excretion of salt. In eclamptogenic toxemia the 
edema and excessive gain in weight may well represent a profound disturbance 
of this endocrine-electrolyte-water mechanism, particularly as such excellent 
results are obtained in the mild cases by simple withdrawal of salt from the 
patient’s diet. Also, in the frank cases of severe toxemia of pregnancy the pro- 
motion of diuresis is an essential part of the treatment. 

One cause of excessive gain in weight during pregnancy, therefore, is an 
abnormal retention of water in the tissues, which, if accompanied by certain 
other symptoms and signs, is a manifestation of toxemia of pregnancy. If the 
pathologie process is severe, its end point is eclampsia, but if the process is very 
mild the only effect on the woman that is demonstrable may be the disturbance 
in the water balance which shows up in her weekly weight. The treatment must 
be directed at the cause or the focal point. In this type of excessive weight gain, 
if any concern is felt, withdrawal of salt from the diet, rather than restriction 
of caloric intake, is the logical therapy. This gain in weight, however, as was 
demonstrated by Waters,° is easily lost during the puerperium. The woman is 
almost invariably back to her starting weight by the time she is menstruating 
regularly and her endocrine status is once more that of the nonpregnant type. 

The other chief cause of excessive weight gain in pregnancy is simple obesity. 
A woman gets fat because she eats more than she needs for her particular 
metabolism and activity. A very few women, creatures of habit, may conceiv- 
ably continue their usual caloric intake despite the restriction on activity that 
pregnancy imposes. But this is counterbalanced by the demands for a greater 
caloric intake due to the growing fetus. 

Why the pregnant woman eats more than her body needs is the basic prob- 
lem, and intelligent handling of it requires the understanding that the origin 
of obesity is psychological. The pregnant woman suffers acutely from insecurity 
and anxiety over such things as her own survival, whether or not her child will 
be healthy, whether she can successfully meet the seemingly terrific responsi- 
bility of caring for the child, the new social adjustments she will have to make 
in her way of living, and the not inconsiderable added financial burden. Other 
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worries include the potential loss of her husband’s love or fidelity, the ever- 
present, ever-growing distortion of her own beautiful body, and the fear that the 
pregnancy will leave her less attractive. The pregnancy is a dramatic reminder 
that she is about to take the momentous step from one generation to another, 
leaving the era of dependency and entering the one that presumes full maturity. 
With motherhood she becomes identified with her own mother, with whatever 
unhappy ideas this may evoke. Even without going into the deeper levels of 
motivation, such as possible unconscious death wishes toward the child, guilt 
feelings, and a compensatory attempt to feed the child amply by ‘‘eating for 
two,’’ one can understand how at the moment when she feels sorry for herself, 
a big chocolate fudge sundae earries her back to the blissful days of her carefree 
childhood. It gives her as much relief from her psychic pain as an analgesic 
drug for her physical pain. 

What is the treatment for obesity or the treatment to prevent the develop- 
ment of obesity? And is pregnancy the right time to treat it? One method is 
to tell the woman emphatically that she must not gain more than 20 or 25 
pounds, to castigate her if she shows a tendency to overeat, to tell her arbitrarily 
to restrict her food intake or to cut out the starches and sweets that give her the 
most satisfaction, to become the stern, punishing father-figure, or to scare her 
with quotations from the current literature, both professional and lay, that 
women who gain have a higher incidence of stillbirths or deformed children. 
This method is simple, takes very little of the doctor’s time, and gives him a 
sense of great importance. But it also increases the woman’s anxiety and gives 
her guilt feelings; she wants to eat even*more, just as the child, punished for 
sucking his thumb, solaces himself by sucking his thumb. This is the woman 
who requires tremendous doses of analgesics during labor, who has a long, 
agonizing labor, and who goes down in the statistics to prove that excessive 
weight gain produces a long, hard labor. If she obeys the doctor, humbly and 
unhappily, she cuts down on the food she doesn’t particularly care for, often 
depriving herself of necessary protein, minerals, and vitamins. 

Another method is to give the woman a diet list and a short course in 
dietetics, with frequent review of her eating habits and interrogation of her 
food intake. All studies indicate that the qualitative aspects of diet are more 
important than the total caloric intake, and the best work in this connection is 
summarized by Bertha S. Burke’ who states: ‘‘ Adequate diet is a significant 
factor in reducing the incidence of toxemia, prematurity, and stillbirth.’’ But 
this method requires research enthusiasm, time, and cooperation. Few doctors 
and fewer clinies have the facilities and time to do this properly, and a printed 
list and a few brief words at the first visit are inadequate. The women who 
cooperate are those whose drive to overeat is slight, and those hardly need the 
regimen. Adequate time and patience spent with those who do need it, in order 
to obtain their cooperation, actually amounts to psychotherapy. 

The successful treatment of obesity in general is psychologic, as was shown 
by Nicholson® who divided 93 cases into four groups. Of 20 patients given 
nothing but thyroid with or without amphetamine, none was cured. Of 35 pa- 
tients put on a strict reducing diet and nothing else, only 9 were cured, even 
while still on the diet. But of 38 patients treated for their obesity by psycho- 
therapy alone, 26 remained cured permanently. 

The situation is exactly the same during pregnancy, except that the preg- 
naney, with its attendant psychologic disturbances, is the cause of the overeating 
which leads to the obesity. In most cases, once the woman finds that she has 
survived the pregnancy, has a lovely baby that is admired by all her friends, has 
retained her husband’s love, has proved herself capable of caring for the baby, 
has compensations for her restricted social life, has acquired a new dignity as a 
mother, she has lost her need to stuff herself and will lose her extra weight with- 
out further treatment. 
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If treatment of the increased weight during pregnancy is deemed desirable 
it should be accomplished by superficial psychotherapy, rather than either an 
arbitrary restriction of food intake or an unsupervised diet list. The obstetri- 
cian can accomplish his aim more successfully, safely, and without trauma to the 
patient by spending a little time allaying her fears, explaining the entire process 
of pregnancy, parturition, and the puerperium to her, by debunking the lay 
press and the old wives’ tales, by universalizing her ideas and emotional swings, 
by giving her a genuine feeling of the support, availability and responsibility 
of the obstetrician, by building up the patient’s confidence in herself, by strength- 
ening her more mature tendencies, and by orienting her to a forward-looking 
viewpoint. The fewer modifications made in her ordinary routine life, the less 
disturbing is the entire pregnancy, including even the parturition. Eating is so 
important a part of a person’s emotional life, that the women’s habits in this 
respect should be changed least of. all, unless toward a fuller, more adequate, 
more enjoyable, and more satisfying diet. 


Summary 


1. In a study of 226 cases, a sampling shown to be statistically adequate, 
no restrictions on caloric intake were placed during the entire pregnancy. The 
average weight gain was 24.4 pounds (standard deviation 6.7) and the re- 
tained weight, or net gain, at the end of three months post partum was 2.0 
pounds (standard deviation 6.3). The correlation between the total gain and 
the net gain was low, the coefficient being only .5, indicating that only 25 per 
cent of the retained weight is related to the number of pounds the woman 
gains during pregnancy. 

2. Statistics demonstrate that the average woman gains about 1 pound a 
year regardless of pregnancy, and that the married state increases a woman’s 
weight by about the same amount, married women without children weighing 
about 1 pound more than unmarried women. 

3. Pregnancy has a tendency, although very slight, to correct over- or under- 
weight conditions, heavy women gaining less and retaining less weight than slim 
women who tend to gain more and retain more. 

4. A gain in weight in excess of the standard is due to either or both of two 
conditions: an exaggeration of the positive water balance or developing obesity. 

5. Excessive weight gain due to water retention may be a manifestation of 
subclinical toxemia of pregnancy, and it disappears completely during the late 
puerperium. Reduction of the calorie intake of such patients will have little 
effect on this cause of weight increment, and may do harm if necessary protein 
is withheld in proportion to the storage of water in an effort to keep the weight 
down. 

6. The incipient or developing obesity is a psychologic problem, and may 
be a compensation for insecurity or anxiety either induced or intensified by the 
pregnancy. Deprivation of the oral satisfaction of eating merely compounds the 
basic psychologic problems, particularly if done in a dominant, threatening, or 
punitive manner. 

7. Control of the overeating by a diet list and instructions is effective only 
if the psychologic drive to eat is slight. The explanation and attention given 
to obtain the patient’s cooperation constitute a form of psychotherapy, and in 
simple cases may be all that is necessary. 
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8. Superficial psychotherapy, usually adequate, is within the scope of most 
practitioners of obstetrics, and consists of giving the patient true confidence in 
her doctor and in herself, allaying her fears and anxieties, and establishing in 
her a mature, optimistic orientation. 
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Discussion 


DR. RALPH LUIKART, Omaha, Neb.—The principles of psychosomatic medicine are 
so well accepted that no sane physician can afford to neglect their application in his daily 
contact with patients. Their utilization in prenatal care to the advantage of all concerned 
is a fact no one can deny. However, as is so universally true of human nature in general, 
the danger of carrying sound principles too far must be recognized. I am wondering, for 
example, whether Dr. King’s fears of frustration incident to dietary control are not based 
on supposition rather than fact. I have utilized the high protein, low carbohydrate and 
fat diet for almost twenty years, and I have not observed a single woman who has shown 
evidence of somatic or psychic disturbances as a result of this dietary control. I have had 
a few patients who considered the regimen unacceptable and who by their own decision, 
or at my suggestion, changed physicians, but I have yet to see the first patient who takes 
her dietary directions seriously enough to interfere with her physical or emotional welfare. 


All of us who have had experience with dietary restrictions during prenatal care have 
found it beneficial and have observed a reduction in the incidence of maternal and fetal 
mortality and morbidity. Although axiomatically every pregnant woman is a potential 
candidate for toxemia, in a series of 1,400 consecutive pregnancies on dietary limitation 
which I reported in 1947, there was not one case of toxemia, while in the controls there 
was an incidence of 10.4 per cent. 

I have the utmost faith in nature’s provision for proper selection of nutriment by 
every human being. Yet we must not ignore the daily temptations to which the average 
child-bearing woman is exposed. Candy, ice-cream, cakes and pies, appealing though they 
be to the palate, so far as I can see have little value in the economy of the metabolism. 
The nutritional element most serviceable during pregnancy is protein. It not only replaces 
worn-out tissue, but contributes to the blood-forming mechanism. Of greatest imporcance 
is the fact that good protein blood levels prevent the onset of edema. It is no secret that 
the average American woman, left to her own dietary resources, tends to stress the carbo- 
hydrates and fats at the expense of the proteins. 


The implication that an excessive gain in weight during pregnancy is of little signifi- 
eance is a challenge to accepted statistics. Waters has stated recently that women who 
have gained more than 23 pounds during their pregnancy show an incidence of toxemia 
of 4 per cent. This is about six times greater than the incidence among women who made 
a gain of less than 18 pounds. I should like to put this question: What company would 
issue a policy to a candidate for insurance if the applicant showed a gain of 30 or 40 
pounds within a period of a few months? I am a strong believer in freedom whether it 
be freedom of thought, or of religion, or of food intake. Yet one does not have to go 
haywire in exercising this freedom. As medical advisers it is our duty to guide our patients 
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along the paths of healthful living. As obstetricians it devolves upon us to inoculate a 
spirit of cooperativeness among the women who come to us for advice and care on their 
prospective motherhood. If they gain sufficient understanding of the principles involved 
there will be no hesitancy on their part in following our advice. 

Good psychosomatic medicine during prenatal care is not necessarily a matter of 
wiping out frustrations; rather it is an attempt on the part of the obstetrician to condition 
the prospective mother toward acceptance of the realities of life as it is, and toward whole- 
some adaptation to the changes of living when the baby arrives. 


DR. SINGLETON: I think Dr. King is to be commended for the care he has used in 
this study and in his observations and for the keen sense of humor that has carried him 
through in his contacts with his patients. I have been interested in the value of a high 
protein diet in the early part of pregnancy with the end in view of getting a better breast 
development that might lead later to more satisfactory lactation. I would like to enlarge 
some on Dr. Stacy’s question to ask Dr. King also whether he feels that persistence in 
breast feeding leads to a better endocrine glandular readjustment, a more rapid return to 
normal weight and a more satisfactory emotional readjustment. 


DR. RALPH REIS, Chicago, Ill.—Let me call attention to the fact that Dr. King 
and the discussants are three middle-aged men who are very slim and have no obesity 
problem. As one who has struggled against psychosomatic obesity for some fifty years 
this paper strikes a very deep note. In my resident days I weighed 240 pounds. And the 
only time I will exceed my rigid diet today—and it is a carefully restricted diet with the 
exception of aleohol—is when I have had a particularly frustrating day in the office. Then 
I will suddenly find myself at the soda fountain on the main floor eating that same double 
chocolate sundae that Dr. King talked about. 


So I am very sympathetic to Dr. King’s work, and I am very appreciative of his 


calling to our attention the psychosomatic angle. I think many of the previous reports 
have influenced us into browbeating our women into restricting their caloric intake. We 
have confused in our own minds two groups of women, first the women who overeat because 
they just overeat and then gain too much, and second the women who gain too much 
because they have an oncoming or existing toxemia. I think we must separate those two 
groups. There is no question that the toxemic woman frequently first manifests her toxemia 
by excessive weight gain. Such weight gain must be rigidly controlled. 


My colleague in the office has attempted to control weight gain rigidly among his 
own patients while I have allowed my patients to go on pretty much their own way. To 
date we have found no difference in the two groups, and I am convinced that there is no 
value in rigid weight control. I feel that such weight control is not only unnecessary 
but useless. 


DR. KING (Closing).—To answer Dr. Stacy, all the cases were private, belonging to 
a moderate to high income group, which presumed that their diet was adequate, certainly 
as far as any economic restriction might be placed up on it. The average American diet 
has been criticized a great deal, but it is a personal observation that all of us eat pretty 
much what we should unless we are confused by fads, or what cousin Tillie learned from 
her doctor, or by some sort of extraneous influence on our food habits. 


I wish I could give the exact figure of the percentage of women who nursed their 
babies, but I don’t have it. Dr. Singleton extended that question, and I will say this: 
That the women who nursed their babies took a little longer to drop their weight back to 
pretty much normal, but they were happier doing it. I am in favor of women nursing their 
babies although more because of the psychologic effect, as I think the woman is entitled 
to the satisfaction she gets from a strictly maternal process. Not being enough of a 
pediatrician to know whether or not it helps the baby, I suspect that the baby is more 
comfortable with all of the accessory elements that go with eating. All of us prefer to 
eat under pleasant circumstances, where it is warm and comfortable, off a tablecloth of 
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pleasing texture, and I do not see why a baby is not entitled to the same pleasure. Cer- 
tainly a rubber nipple is a poor substitute in most respects for a woman’s breast. 

I wish that I had Dr. Luikhart’s ability to control my patients’ qualitative diet, as 
I am heartily in accord with him on the need for a high protein diet right through the 
entire pregnancy. But most of my patients will eat what they choose, and I do not have 
the forceful character to compel them to change their eating habits. I can urge them, 
but I can’t compel them unless I wish to be the stern, punishing figure, which I find rather 
objectionable. So I have tried to allay their fears about any bad effects of diet. 

The element of mortality which we heard discussed has been investigated more 
closely than in the past, and I think Dr. Reis very ably emphasized that in toxemia we 
get both the excessive weight gain and the tragic fetal accidents. 

Actually the discussants and I are not so far apart. It is more a matter of technique 
in giving the woman the adequate diet that we all feel is essential, and at the same time 
not searing her to death. 
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THE EXPERIMENTAL PRODUCTION OF MENORRHAGIA 
BY ADMINISTRATION OF GONADOTROPINS*+ 


E. G. Hotmstrom, M.D., anp W. J. Jones, M.D., Satr LAKE City, UTAH 
(From the Department of Obstetrics and Gynecology, University of Utah Medical School) 


HE relationship of corpus luteum function to some cases of menorrhagia has 

interested investigators recently. Particularly Brewer and Jones’? and 
Holmstrom and McLennan® have reported studies of such cases. These investi- 
gators have tried to show that some cases of menorrhagia are associated with 
prolonged corpus luteum function. This is reflected in the endometrium by a 
failure of the secretory endometrium to be shed promptly and completely after 
onset of menstruation. Clinically this is manifested by prolonged bleeding. It 
has been assumed that, in such eases, there is continued production of proges- 
terone during the bleeding phase of the cycle. In other words, there is failure 
of the corpus luteum to undergo complete regression prior to the onset of bleed- 
ing. To prove that such a situation exists is difficult due to the fact that we 
have no reliable test which will indicate that progesterone production is continu- 


ing beyond its normal limits. Determination of pregnanediol excretion in the 
urine has been found by numerous investigators to be, at best, a very rough 
index of corpus luteum function during the normal cycle. It is not a sufficiently 
sensitive test to allow its‘application to cases in which it is necessary to follow 
the variation in progesterone production from day to day. 


In order to prove that the corpus luteum is functioning beyond the time 
that it ceases to function in the normal cycle, it has been necessary to examine 
the ovaries of patients during the episodes of prolonged bleeding. Not many 
cases have been studied to such an extent. A recent report by Brewer and Jones? 
is the most complete study of that sort which has been done and seems to justify 
the conclusion that such a corpus luteum-endometrium relationship does exist. 
Studies of corpora lutea removed during the bleeding phase of the cycle from 
women with menorrhagia showed the presence of lutein cells which were still 
apparently functioning. 

This paper presents the results of some experimental studies which were 
earried out on normally menstruating women. We have tried to prolong the 
life of the corpus luteum without interfering with the length of the menstrual 
eycle. Endometrium was removed as necessary for complete study. Corpora 
lutea were also obtained for study in most cases. 


*Presented at the Sixteenth Annual Meeting of the Central Association of Obstetricians 
and Gynecologists, Denver, Colorado, Sept. 23 to 25, 1948. 

+Study was aided by a grant from the Schering Cornoration, Bloomfield, New Jersey. The 
Luteotrophin was furnished by Squibb and Company. The chorionic gonadotropin (APL) and 
Premarin were furnished by Ayerst, McKenna & Harrison. 
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Previous reports indicate that it is possible to prolong the life of the corpus 
luteum artificially by the administration of either chorionic gonadotropin or 
luteotrophin. Brown and Bradbury‘ have shown that the life of the corpus 
luteum can be prolonged by the administration of chorionic gonadotropin during 
the postovulatory phase of the cycle. That this substance has little or no effect 
on the maturing follicles when given during the preovulatory phase was also 
demonstrated by the same authors. Browne and Venning® earlier showed that 
the postovulatory phase of the cycle could be extended up to seventeen days 
beyond the time of expected bleeding by the administration of chorionic gonado- 
tropin. Prolongation of function of the corpus luteum by administration of this 
hormone does not, however, reproduce the situation as seen clinically because of 
the fact that the length of the cycle is interfered with. One of the chief charac- 
teristics of the condition known as irregular shedding of the endometrium is the 
fact that, although the bleeding phase of the cycle is prolonged, there is no 
change in the total cycle length. Therefore, it was decided to investigate the 
property of another gonadotropin, luteotrophin, to determine what its effect 
would be on the already developed corpus luteum. Astwood* demonstrated that 
corpus luteum function, as evidenced by progesterone secretion, cannot be acti- 
vated by either the follicle-stimulating or luteinizing hormone, but requires a 
third pituitary gonadotropin, the luteotrophin factor. This is closely allied to, 
if not the same as, prolactin. Evans et al.’ showed that the lactogenic hormone 
of the pituitary favored the production of placentomas in normal, adrenalec- 
tomized, and hypophysectomized animals but not in ovariectomized ones. These 
workers believed that the effect was due to a direct action of the hormone on the 
corpus luteum, for hypertropic, well-preserved corpora lutea were Jemonstrated 
to be present. In addition to this, the follicles and interstitial tissues were 
markedly subnormal. This may indicate that the lactogenic hormone (luteo- 
trophin) suppresses the formation of the follicle-stimulating hormone. Gaaren- 
stroom and de Jongh® also believe that luteotrophin is required for the produc- 
tion of progesterone after the corpus luteum has been formed. 


The following experiments, carried out on presumably normal women pa- 
tients, will show that it is possible to prolong the functional stage of the corpus 
luteum by the administration of chorionic gonadotropin. This prolongation 
of the corpus luteum function is reflected in the endometrium by prolongation 
of the shedding phase. The effect of luteotrophin in this regard is questionable. 


Because of space limitation it is not possible to present the details of all the 
experimental cases. Two cases will be presented to demonstrate the effects noted 
from the administration of the two hormones. 


Experimental Cases 


Casre 1.—Aged 18 years, para 0, cycle 28 to 30 days. 


Original endometrial biopsy (Fig. 1) shows early secretory changes in the glands cor- 
responding to about the 18th day of the cycle. On day No. 25 of the cycle, chorionic 
gonadotropin (APL) administration was begun. Patient received 6,000 International Units 
daily from day 25 to day 39. Endometrial biopsy taken on day 37 (Fig. 2) shows marked 
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Fig. 3. Fig. 4. 


pseudopregnancy effect in the glands. Treatment was discontinued on day 39. Bleeding 
began two days later. Endometrium was obtained by curettage on day 5 of bleeding. 
The endometrium (Fig. 3) shows retention of the secretory glands and a picture generally 
characteristic of irregular shedding of the endometrium. The corpus luteum was also 
removed (Fig. 4). Although partly in regression, this shows some well-preserved lutein cells. 
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Case 2.—Aged 27 years, para i, cycle 28 days. 

Original endometrial biopsy (Fig. 5) shows secretory changes corresponding to day 
20 of cycle. Luteotrophin, 500 units, was administered daily for seven days beginning on 
day 25. Bleeding began on day 28 during the luteotrophin therapy. Biopsy taken on day 
1 of bleeding (Fig. 6) shows normal menstrual changes in the endometrium. Biopsy taken 
on day 6 of bleeding (Fig. 7) shows delay in healing and regression of secretory glands. 
The corpus luteum was removed on day 7 of bleeding. Section of this (Fig. 8) shows 
moderately advanced regression but less than is ordinarily seen at this stage of the cycle. 
Compare this corpus luteum with a section of a corpus luteum removed on day 7 of an 
untreated normal cycle (Fig. 9). 


Discussion 


There is not much need to comment on the effect of the chorionic gonado- 
tropin. It has now been repeatedly shown that pseudopregnancy changes both 
in the corpus luteum and the endometrium can regularly be produced in the 
human being by injection of adequate amount of this hormone after the corpus 
luteum has been produced. Delay in the expected menses also occurs. Adminis- 
tration of luteotrophin in doses of 500 units daily, while it might prolong the 
functioning life of the corpus luteum, does not influence the length of the 
menstrual cycle. 

Objection might be raised to the interpretation of the corpus luteum find- 
ings. It has been previously pointed out, particularly by Robert Meyer,’ that it 
is not always easy to determine from the histological picture of a corpus luteum 
that it is functioning. He says, ‘‘I have often seen endometrium well regener- 
ated eight days after the beginning of menstruation in spite of the presence of 
what appeared to be a corpus luteum in full bloom. Does this mean that the 
corpus luteum is ‘functioning’ in the presence of non-secretory endometrium ?’’ 
The converse is just as difficult to prove—namely that the corpus luteum has 
ceased to function. It is not sufficient to demonstrate that regression is present. 
Proof is required that the whole corpus luteum has regressed throughout. Partial 
regression is of no importance. Meyer has described corpora lutea in which the 
major part of the whole structure showed advanced regression because it im- 
pinged upon the surface of the ovary yet there was sufficient lutein tissue present 
to support a pregnancy. Under such circumstances the surface portion always 
shows regression because it is poorly nourished while the portion away from the 
surface may be well preserved and functioning. Similar circumstances can occur 
in other portions of the corpus luteum, as, for example, in those parts which lie 
in close proximity to dense corpora albicantia. How much functioning lutein 
tissue is necessary to support a secretory endometrium? Such a question can- 
not be adequately answered. Despite those arguments against too liberal an 
interpretation of the histologic picture seen in a corpus luteum, we have no other 
means at present to assess the ‘‘function’’ adequately. Comparison of the histo- 
logie picture with presumably normal corpora lutea of similar age should provide 
some basis for conclusion. 

What is the clinical significance of the experiments described above? It 
seems that luteotrophin can prolong the functioning life of the corpus luteum 
and still not interfere with the onset of the next expected menstrual bleeding. 
Do patients who have menorrhagia associated with irregular shedding of the 
endometrium have prolonged luteotrophin stimulation of the corpus luteum? 
That is a question which we would like to answer. A method of assay for luteo- 
trophin utilizing the crop gland of the pigeon has been described by Riddle, 
Bates, and Dykshorn.’® We have not yet had an opportunity to use this method 
but intend to do so. 

It seems reasonable to suppose that the primary abnormality in some patients 
with irregular shedding of the endometrium lies in the pituitary function. This, 
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Fig. 10. Big. 11. 
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in turn, is reflected in the corpus luteum and finally in the end organ, the endo- 
metrium. We know that it is possible to cut down the period of bleeding in 
patients with irregular shedding of the endometrium by the administration of 
estrogen just prior to and during the bleeding phase. This is well exemplified 
in the following case: 

CASE 3.—Aged 30 years, para ii. 

Complaint: prolonged and profuse menses for the past seven years. Menstrual cycle 
regularly 30 to 34 days. Flow lasts up to ten days and is exceptionally profuse. Original 
dilatation and curettage were done on the fifth day of bleeding. Section of curettage mate- 
rial (Fig. 10) shows marked retention of secretory glands and typical picture of irregular 
shedding of the endometrium. Treatment: Premarin, 3.75 mg. daily, beginning four days 
prior to the expected menses, continuing during bleeding phase. Result: diminution in flow. 
Endometrial biopsy taken on fifth day of bleeding (Fig. 11) shows marked acceleration of 
the shedding and healing process with re-formation of the surface epithelium. 


This case demonstrates the effect of estrogen on endometrial regeneration 
and growth. We have now had the opportunity to use oral estrogen, as described, 
in several cases of irregular shedding of the endometrium. We have had good 
results in cutting down the length of the bleeding phase when the administration 
is begun about four days prior to the expected bleeding and continued during 
the bleeding phase. Smith and Smith"! have shown that progesterone inhibits 
the secretion of follicle-stimulating hormone of the pituitary and thus the elabo- 
ration of estrogen. One might, therefore, think of the hormonal relationships 
which are disturbed in eases of irregular shedding of the endometrium as depicted 
in Fig. 12. 


Summary and Conclusions 


1. Luteotrophin, administered in daily dosage of 500 units after the corpus 
luteum has been formed, will not prolong the menstrual cycle but will cause 
the corpus luteum regression to be retarded. 


2. It is postulated that some cases of menorrhagia, in which there is no 
local lesion in the uterus to explain the excessive bleeding, may be due to in- 
complete withdrawal of luteotrophin stimulation prior to the onset of bleeding. 


3. Administration of estrogen just prior to and during the bleeding phase 
will decrease the duration of menstrual bleeding. 
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Discussion 


DR. WILLARD M. ALLEN, St. Louis, Mo.—This paper has interested me a great 
deal since it provides some evidence regarding the life span of the corpus luteum and 
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the factors which control it. The corpus luteum is a unique endocrine gland. Its life span 
is fixed at about two weeks, but, nevertheless, under the stimulus of pregnancy it survives 
in a functionally active state for variable periods of time depending on the species. This 
prolongation of activity during pregnancy is due to the specific effect of a gonadotrophic 
hormone elaborated by the placenta. The products of conception, in a sense, control their 
own destiny since the chorionic gonadotrophin stimulates the corpus luteum to produce 
progesterone and this in turn keeps the endometrium and myometrium in the proper state 
to permit implantation and growth of the embryo. A more intriguing question perhaps 
pertains to the nonpregnant state. Why does the corpus luteum regress after twelve to 
fourteen days if it does not receive the signal that there is an embryo in the uterus? Dr. 
Holmstrom’s studies do not answer this question but they do show that the behavior of the 
corpus luteum can be altered in the nonpregnant woman by gonadotrophins, and, further, 
they show that bleeding can occur when the corpus luteum appears to be continuing to 
produce progesterone. This stimulation of the corpus luteum apparently leads to partial 
breakdown of the endometrium and gives the clinical and pathological picture of irregular 
shedding. 


Breakdown and bleeding from the endometrium can be produced by two methods. 
The administration of estrogen followed by withdrawal of the hormone leads to bleeding, 
called estrogen-deprivation bleeding. Similarly, the administration of progesterone is fol- 
lowed by progesterone-withdrawal bleeding, provided the uterus is under the influence of 
estrogen. There is, however, another type of bleeding which can be induced. This bleed- 
ing occurs during treatment. For example, the continued administration of estrogen to a 
woman without functioning ovaries produces bleeding after a period of about six weeks. 
This ‘‘break-through’’ bleeding is associated with hyperplasia of the endometrium. The 
bleeding which Dr. Holmstrom describes seems to be a ‘‘break-through’’ type of bleeding 
but it would seem to be occurring in an endometrium showing the effects of prolonged 
stimulation by progesterone rather than estrogen. This can be called ‘‘ progesterone break- 
through’’ bleeding. 


Some studies which Dr. W. H. Masters and I have been making in aged women tend 
to confirm this idea that bleeding can occur from a progestational endometrium without 
withdrawal of progesterone. We have found that the uterus of postmenopausal woman 
can be completely rejuvenated by the use of proper quantities of estrogen and progesterone, 
and regular cycles can be induced. The important point is this, the administration of 10 
mg. of progesterone daily for ten days produces, in a uterus which has been conditioned 
with estrogen, a fully developed progestational endometrium. Bleeding and shedding of 
the endometrium occur normally after discontinuing the progesterone. However, if the 
progesterone is continued at this same level of dosage for another ten days, 1e., twenty 
days in all, bleeding has begun in some of the cases before the progesterone has been dis- 
continued. This progesterone break-through bleeding occurs in the presence of a progesta- 
tional endometrium. With smaller doses of progesterone break-through bleeding begins 
even earlier. The findings are in agreement with those reported by Dr. Holmstrom. Both 
studies suggest that abnormal involution of the corpus luteum can be expected to produce 
abnormal uterine bleeding. 


DR. LAMAN A. GRAY, Louisville, Ky.—Of cases of functional uterine bleeding sup- 
posedly caused by hormone dyscrasias, approximately 80 per cent are associated with non- 
secretory endometrium, with presumed absent ovulation and corpus luteum formation. 
Approximately 20 per cent of cases show a secretory endometrium, and must indicate the 
presence of a corpus luteum. Most cases of functional bleeding associated with secretory 
endometrium occur clinically as menorrhagia, or prolonged, often profuse, but relatively 
regular, menstrual flow. This is in contradistinction to the anovulatory type, most often 
associated with irregular bleeding or metrorrhagia. 


The 20 per cent with secretory endometrium have been divided and classified in this 
country particularly by two sets of investigators, Traut and his co-workers, and McKelvey. 
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Also Brewer and Jones, and Holmstrom and McLennon have more recently reported on 
this group. This secretory type of menorrhagia has been divided into irregular ripening 
and irregular shedding. In the irregular ripening, parts of the endometrium do not develop 
into a full secretory endometrium while other areas do show a full secretory phase. In 
irregular shedding, the fully ripened endometrium does not come away from the uterus, 
the tortuous corkscrew glands being found after seven to ten days of continuous bleeding, 
whereas ordinarily all of the secretory glands have sloughed away by the third to fifth 
day of the normal cycle. 

The present theory of the hormone sequence in the menstrual cycle includes the 
following: 

The pituitary gland produces follicle-stimulating hormone which stimulates the grow- 
ing follicle to develop, and if the pituitary also produces a small amount of luteinizing 
hormone the follicle will secrete estradiol. The increasing estradiol depresses the pituitary 
from producing too much F.S.H. but further stimulates the production of increasing L.H 
The increasing L.H. produces ovulation and the formation of a corpus luteum, but the 
corpus luteum does not secrete progesterone until luteotrophin is secreted from the pitui- 
tary gland, which continues for two weeks and ceases followed by menstruation. 

Doctors Holmstrom and Jones have worked out a fascinating experiment by intro- 
ducing increased amounts of luteotrophin after a normal corpus luteum has been formed 
to test a logical theory that this may be a cause of menorrhagia. Apparently an increased 
stimulation of that normal corpus luteum did occur with prolonged lutein effect, irregular 
shedding of the endometrium, and menorrhagia. It is interesting that the pregnancy hor- 
mone (chorionic gonadotropin) delays menstruation (as one would expect for the benefit 
of pregnancy) and luteotrophin, the supposed true pituitary stimulator of function of the 
corpus luteum, does not delay menstruation. I wonder how the large amounts of chorionic 
gonadotropin (similar or identical to the luteinizing hormone, L.H.) produces pseudopreg- 
nancy, since that hormone supposedly does not cause the secretion of progesterone. 

Drs. Holmstrom and Jones are to be congratulated on their original clinical experi- 
ment. While very few cases are necessary to reach a valid conclusion if they are care- 
fully studied, the acceptance of the production of experimental menorrhagia by luteo- 
trophin from the treatment of two patients for one cycle each needs confirmation. I am 
certain they will continue their studies and hope they will report further to this association 
next year. 

While we can tell a certain amount about the function of the corpus luteum from 
looking at the gland microscopically, I doubt that one can say this gland shows more 
regression than another when the changes seem relatively slight as in these cases. 


DR. HOLMSTROM (Closing).—I would like to refer to Fig. 12. This is a diagram 
of what we think happens in the menstrual cycle. I do not know whether it is correct 
or not. Here are shown the events in the normal cycle beginning with withdrawal of 
luteotrophin, withdrawal of progesterone, and then menstruation. Coincidental with the 
withdrawal of progesterone there is production of follicle-stimulating hormone which 
stimulates the follicle to produce estrogen. This, in turn, acts on the endometrium and 
results in healing. In the case of irregular shedding there is incomplete withdrawal of 
the luteotrophin, incomplete withdrawal of progesterone, and irregular healing. The in- 
complete production of follicle-stimulating hormone results in an incomplete estrogen pro- 
duction and delayed healing of the endometrium. I think that this can be picked apart 
but it is something to think about. 


We are, of course, continuing the studies. As Dr. Gray pointed out, a few cases do 
not prove anything. It is difficult to get patients,who are normal and in whom we can 
ultimately get the corpora lutea for study. Fortunately we have access to patients who 
are sent to us for sterilization. We try to keep these around the ward for a few months 
while carrying on the studies. This it is not always possible to do. 
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Postscript 


Administration of Luteotrophin to subsequent patients has failed to result in clinical 
menorrhagia or in the endometrial changes characteristic of irregular shedding of the 
endometrium. The effect on the corpus luteum was again noted as described above. This 
will be further discussed in a later paper. 
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SAPHENOUS PHLEBECTOMY FOR VARICOSE VEINS 
DURING PREGNANCY* | 


FRANK W. Peyton, M.D., AND FREDERICK A. Loop, M.D., F.A.C.S., 
LAFAYETTE, IND. 


(From the Departments of Surgery and Obstetrics and Gynecology, St. Elizabeth Hospital) 


HE purpose of this paper is to discuss the current status of radical care of 
varicose veins in pregnancy and to present a study of twenty eases in which 
saphenous phlebectomy was done during the course of pregnancy. 


In 1579, Ambrose Paré' wrote that it is best not to meddle with varicose 
veins during pregnancy. Current textbooks adhere to conservatism or deprecate 
ligation, but offer no valid reason for this contention. McPheeters? states that 
simple ligation of varices during pregnancy has been a 100 per cent failure and 
is not recommended. Allen® and Wright* in their recent volumes on vascular 
diseases practically fail to consider the pregnant woman, and neither offers 
specific advice. Linton’ writes that he would rather defer radical venous surgery 
until after the pregnancy. 


The authors had been dissatisfied with the results which they frequently 
observed from such methods as bandaging and expectant rest. Simple ligation 
and/or injection per se have not proved to be definitive therapy. Recognizing 
the recent advances which have been made in vascular surgery, and believing 
that complete eradication of the incompetent saphenous system, or the incom- 
petent portions of it, would be a desirable goal, we began two years ago to treat 
patients by segmental saphenous phlebectomy during pregnancy for the more 
severe cases of pre-existing varicosities. 


Since beginning this paper the authors have found that others are using a 
similar procedure. Shank,® during the past six months, reports a series of pa- 
tients treated in the authors’ fashion and he’ is enthusiastically continuing to 
favor the method. He has obtained uniformly good results from radical opera- 
tion followed by injection of the residual varices. Ochsner personally ecommuni- 
eated with Shank and stated that this is the treatment carried out in his clinic. 
Mullane® has recently begun some ligating of the saphenous vein and stripping 
it to the ankle. De Takats® states that his former recommendation in Curtis’ 
A Textbook of Gynecology holds, and now’® even stripping of the veins is done 
up to the seventh month of pregnancy. 


Rationale 


The recognition and treatment of dilated, prominent, or varicose veins 
necessitates a good understanding of the factors affecting venous pressure. It 
is not necessary at this time to review the entire subject of venous circulation 
and abnormalities of it, but merely to emphasize the mechanism of venous 
stasis in the lower extremity plus the effect of pregnancy. 


*Presented at the Sixteenth Annual Meeting of the Central Association of Obstetricians 
and Gynecologists, Denver, Colorado, Sept. 23 to 25, 1948. 
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The pathogenesis of varicose veins involves consideration of hydrostatic 
pressure. We are concerned with both the femoral or deep, and the saphenous 
or superficial systems. The latter is of primary interest in the subject at hand 
but the femoral system is intimately involved through the well-known connec- 
tions at various levels. Thus, Pascal’s Law applies, that pressure exerted upon 
an enclosed fluid is transmitted undiminished in all directions and acts with 
equal intensity on all surfaces. Delbet*? in 1902, and later Murphy and Men- 
gert,!? demonstrated the effect of increased intra-abdominal tension with pro- 
portionate increases in venous pressure in the leg. McePheeters*® showed that 
pressure increases toward the ankle because of gravity. 

Adams in 1939 made an important contribution to the complete under- 
standing of the cause and surgical treatment of varicose veins by differentiat- 
ing between pure gravity effect and that of voluntary muscular effort, such 
as coughing or straining. He found, as others did, that standing pressures in 
the saphenous system before and after high interruption were identical ; how- 
ever, after interruption, the significant alteration is a decrease in straining 
pressure. It is to be remembered that hydrostatic pressure is transmitted 
through the communicating veins between the superficial and deep systems, 
unless the two systems are disconnected by interruption at the affected levels. 

Both Burwell’® and Veal’® reported comparative studies of the venous 
pressure in the upper and lower limbs as it changes during the course of preg- 
nancy, and recognized another effect on hydrostatic pressure, this being the 
enlarging uterus and the resistance it offers to venous return. Occlusion of 
the large abdominal and pelvic veins by actual compression and increased 
intra-abdominal tension in pregnancy increases venous pressure in the lower 
limb. The effect of the placenta is that of a modified arteriovenous fistula and 
is an additional factor. 

A competent and strong saphenous system may become relatively incom- 
petent and dilated during pregnancy because of its normal elasticity, but 
obviously it recovers completely in most women. Failure to recover results 
in permanent varicosities and concomitant venous stasis of some degree. In- 
herent connective tissue deficiency, hormonal changes, anatomical variations, 
defective valves, and occupation are some of the factors interfering with 
recovery. 

To summarize the status of the venous circulation of the lower extremity 
with varicose veins during pregnancy we quote from Adams’ hypothesis: 
‘“‘With a patient standing so that the saphenous system is distended with 
blood, an increase in pressure exerted on any portion of this system is trans- 
mitted equally throughout the system. This is modified by the presence of an 
overflow sump which is the right side of the heart, and so the standing pres- 
sure is the gravity effect of the column of blood above it. This head of blood, 
peculiar to man, because of his erect posture, is the most important factor in 
the causation of varicose veins. . . . Increased intra-abdominal pressure inter- 
rupts by compression the column of blood in its intra-abdominal course and 
our sump is disconnected. We are then dealing with a closed system which 
obeys Paseal’s Law. Pressure and not reversal of flow is the dilating factor. . 
Reversal of flow, however, does permit constant filling of an elastic system 
so that the full effects of intra-abdominal increases in pressure may be trans- 
mitted according to Paseal’s Law. Man, again because of coordinated muscu- 
lar acts peculiar to him because of his erect posture, is subject to unusual 
increases in intra-abdominal pressures.’’ 

Certainly pregnancy and the process of parturition contribute to the causa- 
tion and aggravation of varicose veins in the vulnerable individual. Therefore, 
surgical measures directed toward the reduction of straining pressure in the 
saphenous system are indicated. Surgical management of varicose veins, in spite 
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of a certain amount of confusion with regard to the details, is generally accepted 
as the best form of therapy today. Thus, the pregnant woman with pre-existing 
varicose veins is entitled to phlebectomy at the highest level and any lower levels 
at which backflow filling from the deep system may be demonstrable. 


Evaluation of Venous Stasis 


Venous stasis evaluation consists of the proper interpretation of its mani- 
festations. Of these, the principal subjective manifestations are pain, swell- 
ing, a sense of fullness or heaviness, and last but not least, fatigability. The 
objective findings are visible or palpable, dilated, superficial veins, usually 
tortuous, throughout the distribution of the saphenous system. The proximal 
portion of the saphenous trunk may or may not be visible or palpable, con- 
tingent upon the degree and duration of the incompetency. Localized bulging 
in the wall of the saphenous or its tributaries usually represents blowout for- 
mation at the level of an incompetent, perforating tributary. 

Examination of these patients should include one or more of the accepted 
tests for incompetency, such as the Trendelenburg, multiple tourniquets, 
double ace bandage, and Perthe’s test. 

Patency of the deep system is determined by the time-honored method of 
semi-elastic bandage compression of the extremity and the patient walking 
vigorously for a specific period of time. If the symptoms are relieved, a good 
result may be anticipated from phlebectomy, but aggravation of the symptoms 
warrants reconsideration. 

A reliable procedure, and one most commonly employed by the authors, 
is Homans”’ modification of the Schwartz test, i.e., if the valves of the inter- 
nal saphenous vein are incompetent, fingers placed over the proximal portion 
of it feel the impulse when the saphenous trunk or varicosities below are 
snapped with a finger of the other hand. 


Adams“ describes a test as follows: ‘‘If the finger of the palpating hand 
of the examiner be placed over the saphenous opening of the patient in the 
standing position, back flow in the incompetent cases is readily detected as a 
palpable venous thrill when the patient coughs or strains.’’ He believes that 
saphenous interruption is indicated in all cases where his test is positive. 

It must be remembered that during pregnancy all subjective and objec- 
tive manifestations are accentuated and should be evaluated accordingly. No 
two eases are alike and each must be individualized. High phlebectomy may 
be done with assurance of improvement in all cases, but it is better to defer 
interruption at lower levels if their competency is in doubt. 

It is assumed that other peripheral vascular diseases have been differen- 
tiated, such as dilatation of the veins due to a proximal arteriovenous fistula, 
deep venous insufficiency, and reflux through the hypogastric tributaries. The 
pattern of the latter is distinctive in the gluteal and vulvar areas and not 
readily confused with the saphenous distribution; however, dilatation of 
superficial obturator tributaries may be mistaken for those of the saphenous 
high in the thigh. 

The authors submit the following criteria for saphenous segmental phle- 
bectomy in pregnancy: 


1. Pre-existing varicose veins. 

2. Presence of one or more subjective manifestations. 

3. Demonstration of incompetence of the saphenous system by one or 
more of the accepted tests. 

4. The advent of superficial thrombophlebitis. 

5. Request by the patient for riddance and relief. 
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In view of the known potential hazards in connection with any treatment 
of varicosities, the authors emphasize the utmost care in the selection of pa- 
tients to be treated by this approach until sufficient evidence is accumulated 
further to justify its use. 


Operative Procedure 


Ligation, phlebectomy, and interruption are terms used rather loosely in 
current literature. In this study, segmental phlebectomy was done and con- 
sists of the removal of a segment of the vein, both at the saphenofemoral junc- 
tion and lower levels in the superficial system. 


The patient is hospitalized, preferably on the day prior to surgery. The 
office is no place to do this work. Simple ligation is deprecated. The various 
tests are repeated and the saphenous trunk or blow-outs in it are marked with 
15 per cent silver nitrate or a reliable dye. Preoperative sedation is given in 
the form of morphine sulfate, 14 grain and seopolamine, 459 grain. The 
operative area is prepared and draped and local anesthesia is used throughout. 


The incision should be about 2 inches long and placed just medial to the line 
of the femoral artery which is identified by palpation. A nearly vertical in- 
cision, beginning at the inguinal fold, is preferable to one parallel with it, for 
it allows better exposure and anticipates any difficulty arising from an unusually 
low position of the fossa ovalis and the common tributaries. The saphenous vein 
is identified and divided between clamps at the lower angle of the wound. The 
proximal portion is cleared by blunt dissection and individual ligation of each 
tributary as encountered until the saphenofemoral junction is demonstrated. 
The trunk is ligated with chromic 0 catgut flush with the femoral vein and a 
suture placed just distal to the initial ligature. The isolated segment of the vein 
is then removed. The superficial fascia is approximated with continuous chromic 
00 catgut and the skin with dermal mattress sutures. 

The previously marked lower portions or blowouts of the saphenous vein or 
its tributaries are demonstrated through longitudinal incisions. Tributaries of 
the segment to be resected, especially those of the perforating type, are divided 
and ligated. The proximal and distal ends of the saphenous or its major tribu- 
taries are also ligated. Segments are commonly removed by avulsion when it 
is feasible because of the proximity of lower level approaches. Sterile dressings 
are applied. Ace bandage compression is used if lower level segments have 
been resected and is optional during the subsequent weeks. Activity is en- 
couraged while in the hospital and following dismissal, which is usually on the 
day of operation. The patient is seen and sutures removed within one week. 
Persistent residual varices are injected in the office. The patients are followed 
for one year and through any future pregnancy. 


Analysis of Cases 


From 700 pregnancies, 20 patients were selected in accordance with the fore- 
voing criteria and were treated by phlebectomy. The average age for the series . 
was 30 years, the youngest being 19 and the oldest 37. Three were pregnant 
for the first time, 3 the second, 9 the third, and 5 had had more than three preg- 
nancies. Among the 17 multiparas, the first pregnancy occurred from 2 to 20 
years prior to treatment. Seven years was the average age of the oldest child. 

The symptems were as follows: fifteen, or 75 per cent, complained of pain, 
fourteen of swelling, twelve of aching, ten of fatigue, and four of a sense of 
fullness. Only one had all the above symptoms, while one had none of them, but 
the latter complained of large veins. Inadequate obliterative treatment prior to 
pregnancy had been done elsewhere in four patients. Although hemorrhoids 
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and vulvar varicosities are considered problems in pregnancy, and might be ex- 
pected to exist with varicosities of the extremities, their coexistence in the series 
was but 20 per cent. 

Only the legs were involved in four patients, whereas the thigh alone was 
affected in one. Fifty per cent were bilateral. Of the unilateral, five were left 
and four were right. Two were exhibiting evidence of thrombophlebitis and this 
finding prompted early surgical intervention. 


Fig. 1.—Twenty-four-year-old gravida iii with varicosities of four years’ duration, just prior 
to phlebectomy at thirtieth week. 


The operative procedure as described was done on patients varying from the 
tenth week to the thirtieth week of pregnancy, the average being twenty-two 
weeks. Request by the patient for riddance and relief rather than proposal of 
the authors instigated phlebectomy except in the two complicated cases, where 
it was recommended. 

All of the eases had high phlebectomy and one-half were bilateral. Lower 
level phlebectomy also was done in all but three cases. It is interesting that only 
one-half the series required more than one stage to complete the surgery. 

Transient false labor ensued in two patients nearest term, subsiding under 
sedation and rest. The average stay in the hospital for each stage was nineteen 
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hours. There was immediate relief from pain and aching in all cases. A grate- 
ful absence of fatigue was noticed within a few days by those so afflicted. Ex- 
cept for one case of persistent ankle edema, which continued until delivery, the 
swelling and sense of fullness disappeared within two weeks in all patients, 
including a few women who experienced a temporary increase in swelling. A 
bothersome vulvar edema of two weeks’ duration appeared in one patient. 


Fig. 2.—Same patient nine months post partum. The results are definitive. 


Each patient went to full term and was delivered of a normal infant. One 
patient with two previous cesareans was sectioned. One primigravida had a 
prolonged labor with an occiput posterior position. The multiparas averaged 
four and one-half hours of labor. Continuation of relief and the absence of any- 
vascular complication were noted in the postpartum period. Early ambulation 
was the rule. 


For periods ranging from three months to two years since delivery, satis- 
factory results prevail. Certain local sequelae such as painful or hypertrophic 
scars and parasthesia occurred in four patients. Latent undesirable effects were 
limited to two cases in which aching discomfort in the lower limbs developed, 
with one complaining of this only during relative inactivity. Residual small 
varices were injected at six weeks or later in 50 per cent of the patients. One 
patient in this series is now being followed through her second pregnancy. 
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During this same period the authors encountered an instance of postpartum 
superficial thrombophlebitis in pre-existing varicosities, and one of first-trimester 
iliofemoral phlebothrombosis,’* both of which had successful surgical interven- 
tion. These cases, though relevant, are not included in this study. 


Conclusions 


Individualized radical surgical measures for pre-existing varicose veins 
offer an opportunity for therapy in the pregnant woman at the time when it is 
needed most. It can be accomplished without any greater hazard than in the 
nonpregnant. In the opinion of the authors, the results obtained, the satis- 
faction of the patient, and the absence of thromboembolic disease justify con- 
tinued consideration of saphenous phlebectomy during pregnancy. By closer 
collaboration with surgeons trained in the treatment of vascular disorders, ob- 
stetricians can improve the care of their patients with varicosities. 


Acknowledgment is made to Drs. Ira Cole, H. E. Klepinger, and Catherine Balkema 
for their permission to use cases in this study. 
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Discussion 


DR. CONRAD G. COLLINS, New Orleans, La.—The marked lowering of maternal 
mortality caused by sepsis, toxemia, and, to some extent, hemorrhage, evident in the past 
fifteen years has brought to light other conditions which are just as lethal, though not as 
frequent. These latter factors were so completely overshadowed by the major triad, sepsis, 
toxemia, and hemorrhage that they received little or no attention. A review of any recent 
large series of cases, either gynecologic or obstetric, shows that anywhere from 10 per cent 
to 20 per cent of the deaths are due to pulmonary embolism. It is well established that 
varicosities are one of the more important etiological factors in the production of intra- 
vascular clotting. The ideas propounded and the results expressed in the paper by Drs. 
Peyton and Loop that we have just heard, are so basically sound that we should completely 
revise our concepts as to the management of varicose veins in the pregnant woman. An 
active surgical attack on this pathological process will mean not only a more comfortable 
patient, physically and mentally, but also a prophylactic measure against phlebothrombosis, 
thrombophlebitis, and pulmonary embolism. 
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The authors have rightly emphasized that before surgical therapy is applied two 
criteria should be met: First, it should be definitely established that the veins are varicose 
in type and not simply prominent normally functioning venous channels. Second, that 
should true varicosities exist, the competency of the deep venous system should be firmly 
established. 

Up until the past year, upon the advice of the surgical division at Tulane, we man- 
aged cases of varicose veins complicating pregnancy by means of compression bandages 
applied antepartal, intrapartal, and postpartal, abetted by early ambulation. Despite these 
measures a fair percentage of patients developed intravascular clotting in the varices, 
some antepartal and some postpartal. In addition they all have the complaints enumerated. 
During the past year, all patients with varicosities complicating pregnancy have been 
treated by antepartal active surgical therapy and the results parallel these described. The 
poor results reported in previous years in this condition were undoubtedly due to the lack 
of a full appreciation of the part played by the communicating veins in the re-establish- 
ment of varicosities. High-low ligation of, and stripping of, the long saphenous vein, or 
high-low ligation of the long saphenous with segmental phlebectomy seems to be the 
rational method of approach in the management of varicose veins complicating pregnancy. 


DR. HAMILTON, Kansas City, Kan.—We have interested ourselves in this topie with 
the active cooperation of an excellent vascular surgeon, having followed this type of case 
since 1938 and accumulated 591 cases in so doing. During this time, our multigravidas 
have outnumbered our primigravidas three to one. Our age limits have been a bit wider 
than have been mentioned before. The treatment has been of two types, being either 
ligation with injection or injection alone. We have actively treated not only the vari- 
cosities of the extremities but also those of the labia. It is interesting to note that none 
of the primigravidas showed any labial varicosities of great enough significance to cause 
us to institute therapy. 

In our type of therapy, ligations in the labial varicosities have not run as high as 
they have run in our extremity therapy. In the ligation, we ligated and then did retro- 
grade injection. We had unsatisfactory results in 4 per cent. On this 4 per cent I think 
we would have an improvement now because we are more free with our ligation than we 
were before, and most of our unsatisfactory results were a result of poor choice of tech- 
niques, rather than fault of method. As far as the recurrence figures are concerned, I 
regard them as being completely unreliable because I am quite certain that it would have 
been worse than appears, if we had been able to follow them up as far as we would like 
to. The significant and important thing is that not one patient aborted from therapy, 
and there was no embolism following therapy. 

We were not as much interested in treating symptoms in the patient as we were in 
treating a disease entity. Our feeling was that one of the commonest causes of postpartum 
phlebothrombosis and thrombophlebitis is incompetent venous circulation in the lower 
extremity. So, we were interested, therefore, in treating any patient who shows an in- 
competent circulation. 

In the course of this series, not one of these 591 cases, and I might add there were 
450 or 500 others that are not included because the data on them was not sufficient for 
analysis, not one of these women experienced postpartum phlebothrombosis or thrombo- 
phlebitis. 


DR. PEYTON (Closing).—We went very slowly in this study. We could have had 
probably three times as many cases, but we held the number down to rigid indications 
until we could get more evidence of the procedure’s value. I hope that this report will 
provoke some publications because I found little or nothing on the subject. Another point 
is the use of the term ligation. As I said, when one says ligation, he means tying off the 
vein rather than doing a phlebectomy and getting tributaries as Dr. Collins emphasized. 
Phlebectomy is the only thing to do. Dr. Collins just said it should be emphasized that 
the surgeon who is to do this work should be trained in vascular diseases and disorders 
in order to get the results that the patient should have. 
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SWEAT GLAND TUMORS OF THE VULVA* 


W. C. DanrortH, B.S., M.D., F.A.C.S., Evanston, IL. 


(From the Department of Obstetrics and Gynecology of the Medical School of Northwestern 
University and of the Evanston Hospital) 


ANY kinds of new growths may be found on the vulva. The variety of 

tissues found in its structure provides the possibility of a number of 
types of neoplastic activity. Displaced mammary tissue in the vulva, as 
observed by Mengert* and by Purvess and Hadley,* adds to these possibilities. 
The tumor which is of greatest clinical interest is carcinoma of the vulva 
which is almost invariably epidermoid in character. Adenocarcinoma, apart 
from tumors originating in Bartholin’s gland, is occasionally, although very 
infrequently seen. If carcinoma of the vulva is the most spectacular of the 
neoplasms which occur in this area, the lesion which I am about to discuss 
may be placed among those which are clinically the least colorful of all. 
However, from the pathological point of view, they are most interesting and 
are deserving of greater consideration than they have received. 


Hidradenoma is a tumor which arises from the sweat glands. Sweat 
glands, as glands in general, are divided by Maximoff’® into three groups. 
The merocrine gland forms its secretion without damage to the cells of the 
gland, the secretion being extruded through ducts, leaving the cells of the 
gland intact. Holocrine glands form their secretion by the extrusion of the 
entire cytoplasm of the glandular cell, new cells being formed in order that 
the gland may continue to function. The apocrine gland occupies a position 
midway between these two. In the apocrine gland a portion of the cytoplasm 
bulges up over the level of the interior of the gland. The protruding portion 
is pinehed off and becomes a part of the secretion of the gland. Homma‘ 
suggests a more simple classification of these glands, dividing them into two 
groups, the exocrine and the apocrine glands. Various observers who have 
studied these glands believe that there are gradations between the different 
groups and that all of them do not belong with entire definiteness to one or 
another group. 


While these tumors may arise from sweat glands of any type, it is from 
those of the apocrine variety that they most frequently originate. Apocrine 
glands are found widely in nature. In the lower animals they are plentifully 
present and are said by some authors to play a part in sex attraction. They 
are less frequently found in apes than in many animals of the frankly four- 
footed groups. Such glands have been identified in the skin of the larger 
apes, especially in the gorilla. They are, according to Homma,‘ three times 
as plentiful in the Negro as in the white man. In man they are found espe- 
cially in the axilla, in the perianal region, in the groins and about the nipple 
and on the vulva. They do not develop until puberty. 


*Presented at the Sixteenth Annual Meeting of the Central Association of Obstetricians 
and Gynecologists, Denver, Colorado, Sept. 23 to 25, 1948. 
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Sweat gland tumors of the vulva were first accurately described in 1904 
by Pickt who recognized the fact that they usually arise from the apocrine 
glands of the vulva. He believed that they arose from rudimentary glands, 
rather than from those which are fully developed. It is impossible to estimate 
their frequency since because of their small size and the fact that many 
of them produce no symptoms they are frequently overlooked. Labhardt’ 
states that up to 1916 only eight cases had been reported and Cunningham 
and Hardy*® state that up to 1947, 80 cases had appeared in print. Grossly, 
they are small, from 1 to 2 em. in diameter and may be raised slightly above 
the surrounding surface of the skin. They cause no pain nor indeed any dis- 
comfort unless traumatized or unless infection occurs. In the latter case 
ulceration of the surface may take place and a discharge may be seen of a 
brown pulpy material. Many of those which have been reported have been 
excised incidentally at the time some form of vaginal operation was being 
done. In most instances the tumor may cause so little disturbance that the 
patient may carry it indefinitely. Most of them occur in the fifth decade. 
They are most often found on the labium majus but two cases appear in the 
literature in which the tumor was located upon the labium minus, that of 
Schickele,?° and one of the cases of Novak.?? One of the tumors here re- 
ported was found on the labium minus. In this case adenocarcinoma de- 
veloped. Sebaceous glands, which are quite closely related to apocrine glands, 
are present on the labium minus. A somewhat similar sweat gland tumor, 
known as a spiradenoma, has been described as occurring on the sealp. It 
is interesting, in view of the much greater frequency with which these glands 
are found in Negroes, that none of the reported cases of hidradenoma was 
found in a Negro. All of the tumors here reported were found in white 
patients. 

Microscopically apocrine glands are small acinar structures which are 
lined by a characteristic type of epithelium which is also typical of the tumors 
which arise from them. The cells of the epithelium is in many places stratified. 
Two or more layers may be found. This multiple-layered epithelium was 
described by Pick! and the fact that it is a characteristic of the gland from 
which these tumors arise must be borne in mind when forming an opinion as 
to the malignancy or the benignity of the tumor. The morphological charac- 
teristics of many of the tumors agree so strikingly with those of the apocrine 
type of sweat gland that Pick! rejected the idea, advanced by Schickele,’° 
that they arise from remnants of the mesonephrie duct. Pick describes a 
thin layer of myoepithelial cells which may be found between the epithelium 
and the membrana propria. These cells are found in a number of the tumors 
in this series. This myoepithelial layer, which is not everywhere present, 
may be found about the gland and its ductules. In some places, when the 
myoepithelial layer is present in a tumor, the epithelial cells may be placed 
directly upon the myoepithelial cells so that the multiplication of layers in 
such an area may be rather a pseudo-stratification than a real one. Myo- 
epithelial cells are also found in the alveoli and particularly in the secretory 
ducts of the mammary gland. As the sweat glands and the mammary gland. 
are associated morphogenetically this is not surprising. It is probable that 
the cells are contractile and that they aid in emptying the gland of its secre- 
tion. Myoepithelial cells are also found in the excretory duct of the lacrimal 
gland. 

It was suggested by Pick that these tumors might be divided into two 
groups, the hidradenoma tubulare, which is supposed to develop from a fully 
developed gland, and the adenoma hidradenoides tubulare, which develops from 
a rudimentary gland. It is probable that both groups are developed from rudi- 
mentary glands and the term hidradenoma seems a sufficient designation for 
all tumors of this group. 
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Fig. 1.—Apocrine sweat gland. The epithelium in two layers which is typical of this 
gland is clearly seen. (300) 

Fig. 2.—Apocrine sweat glands and sebaceous glands are frequently found together. The 
multiple layers of the epithelium of the sweat glands are shown. (X200) 
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; Fig. 3.—Typical picture of hidradenoma. Moderate cystic dilatation in some _ spaces. 
Case of Dr. W. C. Danforth. (x<x100) 

Fig. 4.—Typical papillary projections into the gland spaces. In several places in the wall 
of glandular spaces a two-layered epithelium is seen. The basement membrane is nowhere 
penetrated, Case of Dr. Augusta Webster. (300) 
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Fig. 5. 


Fig. 6. 


Fig. 5.—The tendency to papillary formation is shown. The typical epithelium in two 
layers is present. Basement membrane everywhere intact. Case of Dr. McNamara. (X300) 

Fig. 6.—Sebaceous gland included within a hidradenoma. The tumor does not derive 
treisoye® sebaceous gland. Two-layered epithelium may be seen. Case by Dr. W. C. Danforth. 
(X 
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Fig:: .7. 


Fig. 8. 
: Fig. 7.—Multiple layers of epithelium seen in places, as in upper left-hand corner. Cystic 
dilatation of some glandular spaces. Case of Dr. H. C. Taylor, Jr. (120) 


_ Fig. 8.—Low-grade adenocarcinoma probably developed from sweat gland. Wide local in- 
vasion. Case of Dr. W. C. Danforth. (X150) 
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I have been fortunate in being able to obtain slides of six of these tumors. 
Three occurred in our own hospital, one was obtained through the courtesy of 
Dr. Augusta Webster of the Passavant Hospital, one from Dr. W. L. Mac- 
Namara of the Veterans’ Administration Hospital at Hines, Illinois, and an- 
other through the courtesy of Dr. H. C. Taylor, Jr. of Columbia University. 
The ages of four of these patients ranged from 42 to 73 years. The ages of the 
other two could not be ascertained. 


The tumor consists of a knot of irregularly grouped gland ducts. In some 
of these growths papillary projections are seen extending into the gland spaces. 
While all of these tumors do not spring from glands of the apocrine type, the 
multiple-layered epithelium characteristic of this variety of gland is found in 
many of them. In those tumors in which papillary extensions into gland spaces 
are found, as in two of the cases in this group, the epithelium covering the 
extension may be in more than one layer. The upper layer may be of columnar 
cells of moderate height while the lower layer is made up of cells of cuboidal 
shape. In some glandular spaces a number of layers may be seen. Toward the 
ends of some of the gland spaces there may appear to be a solid mass of cells 
but this is often the result of the plane in which the section is cut. The base- 
ment membrane is everywhere intact and in the papillary projections, as in the 
other parts of the tumor, the staining reaction and the cellular morphology 
of malignancy are absent. In some of these tumors eystie dilatation of a part 
of the glandular spaces may be seen. Pick refers to them as tubulocystie ade- 
uomas. 

In the paper of McDonald, Lovelady, and Waugh,'* the tumor was de- 
scribed as malignant. The opinion as to its malignancy was based upon the fact 
that a multilayered epithelium was found and that papillary projections are 
frequently seen. Pick, in his paper in 1904, stated that the tumor resembled 
histologically an adenoma malignum but that a consideration of the double- 
layered epithelium of the gland from which it is derived, and which is repro- 
duced in the tumor, should do away with any fear of its malignancy. In the 
paper referred to above the malignancy was described as of low grade and it 
was stated that no metastases were seen. No recurrences were noted and simple 
excision was the recommended treatment. Our experience causes us rather to 
agree with Aschheim,'’? Pick,! Novak,!? and with Gates, Warren, and Warvi° 
that the tumor is essentially benign. The latter group of authors state, ‘‘We 
are in doubt as to the propriety of considering any of these tumors of the apo- 
erine glands as carcinoma in view of their apparently invariable benignity.’’ 
Gates, Warren, and Warvi say that carcinoma of the sweat glands has been 
described on a basis of anaplasia and histologic invasiveness but that metastasis 
is exceptional. It would be unfortunate if the impression should become wide. 
spread that these tumors are malignant. This would cause at least some of 
the patients who have them to be subjected to needlessly radical surgery. 


Adenocarcinoma, apart from tumors originating in Bartholin’s gland, is 
occasionally, although infrequently, seen. In one of the cases in this group 
such a tumor was present. This patient entered the hospital four times from 
1938 to 1941. When first seen the tumor was a small node on the labium 
minus. It recurred after removal and extended slowly, finally involving the 
neighboring area widely. Clinically this was definitely cancer although of a 
slowly growing type. Metastasis was not clinically demonstrable. As death 
occurred in a home for old people no autopsy could be obtained. It was micro- 
scopically moderately invasive but mitotic figures were infrequent. While it 
cannot be asserted positively that it arose from a sweat gland it is probable that 
it did. In Novak’s series are presented two cases of adenocarcinoma of possible 
although not certain sweat gland origin. Eichenberg,’ in 1934, reported a case 
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of carcinoma arising from a hidradenoma. The possibility of cancer must be 
admitted but the great majority of these tumors are benign. The location on 
the labium minus would not completely exclude the possibility of sweat gland 
tumor. The close relationship of apocrine and sebaceous glands and the presence 
of sebaceous glands on the minor lip would suggest at least the possibility of 
such a location. In one of our eases a portion, at least, of a sebaceous gland is 
included in the area occupied by a hidradenoma. The ease of Schickele, one of 
Novak’s cases, and one of ours present such a location. The immediate develop- 
ment of adenocarcinoma, without intervention of a hidradenoma, as Novak has 
suggested, is at least theoretically possible. It is quite possible that this 
took place in our Case 6. 


That these tumors may be found in areas other than those named as their 
most frequent locations is evidenced by a specimen recently obtained through 
the courtesy of Dr. John McCarter, Assistant Professor of Pathology at North- 
western University and Director of the Abbott Memorial Laboratories of the 
Evanston Hospital. This was found at autopsy on the shoulder of a male in- 
dividual. The microscopic picture is quite typical of hidradenoma. 


Conclusions 


1. Hidradenoma is infrequently found in the operating room and labora- 
tory. It is probably far more prevalent than clinical and pathological ex- 
perience would indicate. 


2. The great majority of these growths are benign. 


3. Simple excision is quite sufficient for most of them. The exceptional 
tumor which is, or which becomes, malignant will need more radical attention. 


4. The multiple layers of the epithelium of the tumor, which are typical 
of the gland from which it springs, should not be assumed to be evidence 
of malignancy. 


5. Six eases are reported. Attention is called to the characteristic double- 
layered epithelial lining of the gland from which the tumor arises and which 
is reproduced in the tumor. 
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Discussion 


DR. JOHN HUFFMAN, Chicago, Ill.—Dr. Danforth has given us a lucid and com- 
prehensive discussion of an unusual clinical and pathological entity. The genesis and histo- 
logic structure of sweat gland tumors of the vulva place them among the most interesting 
neoplasms encountered in gynecologic pathology. Histologically, these tumors are usually 
described as arising from the apocrine glands. As Dr. Danforth has said, morphologically 
sweat glands are of three types: the merocrine glands in which the epithelial cells remain 
intact during the secretory process; the apocrine glands in which portions of the cell cyto- 
plasm are extruded with the secretion; and holocrine glands in which degenerated cells of 
the epithelium lining the glands make up much of the secretion. While this classification, 
suggested by Maximoff, is a practical one, Novak and Stevenson have pointed out that there 
are all sorts of histological and functional gradations between the three types of sweat glands. 
These gradations must, undoubtedly, make it difficult at times to decide definitely that a par- 
ticular tumor has arisen from an apocrine rather than a merocrine vulvar gland. Both types 
of glands are present in the vulvar skin. The histologic similarity between the vulvar tumors 
and intraductal papillomas of the breast, a holocrine gland, is so close that Cunningham 
and Hardy have stated that they are indistinguishable from one another. Since, therefore, 
some uncertainty will probably exist as to the origin of specific tumors it is gratifying that 
Dr. Danforth has used the inclusive term ‘‘sweat gland tumors of the vulva’’ for the title 
of his paper. It is one with which no one will disagree. The term hidradenoma, originally 
used by Pick to designate one of several varieties of sweat gland tumors, has become an 
accepted term in gynecologic pathology. It is not, however, one that will cling to the student 
mind and is not photographically descriptive. This would seem a timely place not only to 
applaud Dr. Danforth’s use of a proper anatomical term but to plead for the more widespread 
application of an easily understood definitive nomenclature in gynecologic pathology. 

After reading Dr. Danforth’s paper and reviewing some of the pertinent references to 
which he has drawn attention, it seems evident that we must be cautious in accepting the 
diagnosis of an adenocarcinoma of the vulva of sweat gland origin from the general pa- 
thologists. It would appear that most of these neoplasms are benign but a microscopist un- 
acquainted with their bizarre architectural pattern may easily and understandably discover 
in them things which are, to him, stigmas of cancer. As Dr. Danforth has pointed out, such 
an unfortunate error would subject some patients to unnecessary radical surgery. 


AN EVALUATION OF PROPHYLACTIC PENICILLIN 
ADMINISTRATION TO PARTURIENT WOMEN*} 


C. Keretret, M.D., JosepH W. Scort, M.D., AND 
Everett D. Puass, M.D., Iowa Crry, Iowa 


(From the Department of Obstetrics and Gynecology, State University of Iowa, 
College of Medicine) 


HE effectiveness of penicillin in combating postpartum infections has sug- 

gested its use prophylactically during labor. The drug has already been 
used by Odell and Plass' in the control of intrapartum infections with consider- 
able benefit to both mother and child. On the basis of these casual observations, 
it seemed advisable to learn more accurately if penicillin administration during 
labor and the early puerperium would produce a significant reduction in the 
number of puerperal fevers. This study was directed at ascertaining this in- 
formation by means of controlled experimental use of the drug. 


The patients were delivered in the Department of Obstetrics and Gynecology 
of the State University of Iowa Hospitals between Feb. 3, 1947, and Feb. 1, 1948. 
So far as was practicable, alternate patients as determined by the delivery room 
nurse received prophylactic penicillin* according to a predetermined schedule. 
The only patients excluded were those delivered by the abdominal route and 
those receiving penicillin therapeutically prior to the onset of labor. All patients 
were delivered under similar delivery room technique by medical students, resi- 
dents, or the senior staff. Postpartum temperatures were taken by mouth every 
four hours (excluding 2:00 a.m.) during labor and the postpartum stay, which 
averaged from six to nine days. 


Until December, 1947, penicillin suspended in beeswax and oil was injected 
intramuscularly into the gluteal regions. Subsequent to that date, the prepara- 
tion used was penicillin G in oil and wax, which remained fluid at room tem- 
perature and was easier to inject. In the first half of the experimental series 
each dose consisted of 300,000 units, while in the second half the first dose was 
600,000 units and repeated doses were 300,000 units. Each dose was given as a 
single intramuscular injection. The first injection was given as soon as the 
patient was definitely in labor. If labor was prolonged for more than twenty- 
four hours, the injection was repeated at twenty-four-hour intervals until de- 
livery. The single postpartum dose was given twenty-four hours following the. 
last antepartum injection. On the average the antepartum injection was given 
four to six hours before delivery and the postpartum injection eighteen to twenty 
hours after delivery. 

Blood penicillin levels were determined in 61 women at various times after 
the injections. Fetal blood levels and amniotic fluid levels were determined in 
a number of cases. All determinations were performed according to the Kolmer 


*All penicillin was generously supplied by E. R. Squibb and Sons. 


7Presented at the Sixteenth Annual Meeting - the Central Association of Obstetricians 
and Gynecologists, Denver, Colorado, Sept. 23 to 25, 48. 
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method. With the developing tendency to ignore the blood levels as an index 
of therapeutic effectiveness, this phase of the work was not carried to completion. 

Cervical cultures were taken from certain patients with puerperal fevers 
and from afebrile treated cases but the results were difficult to interpret. 

In cooperation with the Department of Ophthalmology many of these 
patients had antepartum cervical cultures and their babies’ conjunctivae were 
cultured at birth. This portion of the study was directed toward determining 
the value of penicillin, as compared with silver nitrate, in gonorrheal eye 
prophylaxis. The final results will be published elsewhere. 

The control series (A) totaled 430 patients and the experimental group 
(B) 465. There were 441 children (11 twins) in A and 472 (7 twins) in B. 
The distribution according to parity was approximately the same in both series, 
185 primiparas and 245 multigravidas in A, as against 214 primigravidas and 
251 multigravidas in B. Likewise, the distribution according to financial status 
was the same; there being 47.4 per cent indigent, 17.6 per cent clinical pay, and 
34.9 per cent private in A group, as against 49.0, 16.5, and 34.5 per cent, respec- 
tively, in B. There was also no significant difference in age distribution or in 
the number of complicated labors or pregnancies (Table I). 


COMPLICATIONS OF PREGNANCY AND LABOR 


TABLE I. 


GROUP B 


GROUP A PENICILLIN SERIES 

CONTROL | 600,000 900,000 

SERIES UNITS UNITS TOTAL 

Complications of Pregnancy.— 
None 369 174 231 405 
Placenta previa 2 1 3 4 
Premature separation 5 9 2 11 
Toxemia 24 10 8 18 
Diabetic 2 0 5 5 
Eclampsia 2 3 1 4 
Syphilis 8 1 3 4 
Pyelitis 0 3 0 3 
Heart disease 4 3 2 5 
Multiple pregnancy 11 2 5 7 
Miscellaneous 17 4d 7 11 
Complications of Labor.— 

None 260 132 167 299 
Postpartum hemorrhage 15 9 5 14 
Prolonged second stage 51 15 30 45 
Prolonged labor 7 9 10 19 
Premature labor 35) 17 21 38 
Intrapartum fever 42 17 24 41 
Prolapsed cord 3 4 1 5 
Miscellaneous 5 0 7 7 


Despite all attempts to select every other patient, the tendency of the nurses 
to put the more complicated cases in the treated group is evidenced by the inclu- 
sion of only seven prolonged labors in the control group as against nineteen in 
the penicillin series. Third-stage complications, intrapartum fevers, and pro- 
longed second stages were proportional in both series. 

The incidence of induced labor was high in both groups for reasons explained 
in papers by Plass? and Keettel.* In A, 24.4 per cent of the labors were induced 
with premature artificial rupture of the membranes, as compared to 31.1 per 
cent in B. Additional sterile pelvic examinations were deemed necessary in 13.9 
per cent of A and 14.2 per cent of B. The incidence of premature spontaneous 
rupture of the membranes was nearly the same in the two groups. 

The method of delivery is indicated in Table II. The incidence of spon- 
taneous delivery was 77.8 and 75.1 per cent, respectively. The difference in 
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forceps rotations and midforceps is accounted for by the increased number of 
prolonged labors in the penicillin series. Analgesics, anesthetics, and number 
and type of perineal repairs were comparable. 


TABLE II. METHOD or DELIVERY 


GROUP B 
GROUP A | PENICILLIN SERIES 
CONTROL | 600,000 900,000 
SERIES UNITS UNITS TOTAL 
Spontaneous delivery 334 197 
Low forceps 73 42 
Forceps rotation and mid-forceps 16 13 
Spontaneous breech 11 11 
Breech extraction 6 5 
Destructive procedure 0 0 
Version extraction 1 0 


Penicillin serum levels within the so-called range of therapeutic effective- 
ness were obtained with both dosages, but were higher after 600,000 units. The 
fetal levels averaged about half the maternal. Penicillin serum determinations, 
unlike many blood chemistry tests, are not a measure of the precise amount of 
antibioties in the circulation. The reported values are interpolations based upon 
the ability of the serum to inhibit the growth of a standard bacterial culture in 
vitro, and are at most only rough estimations of the quantity of penicillin in the 
blood at the time the sample is drawn. Even the most reliable determinations of 
penicillin blood levels may err by 50 per cent or more. In the average case, it 
would seem that clinical progress is the better guide to dosage and is more 
dependable than serum penicillin levels alone. 


In the control series, there were twelve stillbirths, or 2.7 per cent, and 2.9 
per cent neonatal deaths; in the treated group these figures were 1.9 per cent 
and 2.5 per cent, respectively. All babies weighing 1,000 Gm. or more were 
included. Twelve deaths in A and five in B involved children weighing less 
than 1,500 Gm. 


Fevers were designated as ‘‘one day’’ when the elevation of temperature 
did not persist for more than twenty-four hours; temperature elevations occur- 
ring during the first twenty-four hours were included. The ‘‘two-or-more-day’’ 
fevers included temperature elevations occurring on any two or more days during 
the puerperium, excluding the first twenty-four hours. Intrapartum fevers were 
diagnosed when the temperature was 100.4° F. or higher during labor. On the 
basis of these criteria, the puerperal courses of the women in the two series 
are shown in Table ITI. 


TABLE III. Frver DurING PUERPERIUM 


GROUP B 
GROUP A PENICILLIN SERIES 
CONTROL 600,000 900,000 
SERIES UNITS UNITS TOTAL 
Afebrile 169 230 
1 day fever 19 25 
day fever 9 5 
day fever 4 2 
1 1 
0 0 
0 0 
0 0 


day fever 
day fever 
day fever 
or more 


4a 
i 
& 
| 
; 
a 
fell 


338 KEETTEL, SCOTT, AND PLASS Am. J. Obst. & Gynec. 
August, 1949 


The incidence of two-or-more-day fevers was materially reduced in the 
treated series, there being 44 in the control and 22 in the treated (10.2 and 4.7 
per cent, respectively). When those receiving 600,000 units and 900,000 units 
are compared, the incidence of two-or-more-day fevers is 6.9 per cent and 3.0 
per cent, both statistically lower than the control group. During the past several 
years puerperal morbidity has been consistently between 10 and 12 per cent at 
the University Hospitals. 

The incidence of intrapartum fever was not materially different in the two 
groups, there being 42 cases in A as compared with 41 in B. The postpartum 
course of patients with intrapartum fever was afebrile in 28 of the control group 
and 31 of the penicillin series. 

Clinically significant fevers were infrequent in both groups but were twice 
as common in the control series. Many intrapartum and one-day fevers occurring 
within twenty-four hours of delivery are evidently not due to infection but 
rather to an extragenital factor, possibly dehydration. 

The causes of the postpartum fevers were assigned according to the usual 
clinical evidence. Endometritis was three times as common in the control group 
(Table IV) ; the difference was even more marked among those receiving 900,000 
units (1.5 per cent as compared with 9.4 per cent in the control series). Mastitis 
and pyelitis were more common in the treated series; the conduct of labor can 
searcely have any etiologic significance. 


TABLE IV. CAUSE OF FEBRILE PUERPERIUM 


GROUP B 
GROUP A PENICILLIN SERIES 
CONTROL 600,000 900,000 
SERIES UNITS UNITS TOTAL 
’ Endometritis 40 4 13 
Pyelitis 1 2 4 
Mastitis 2 : 2 5 


Patients with puerperal infections received definitive treatment according 
to their needs. Twenty-five in A were sufficiently ill clinically to require peni- 
cillin; in the prophylactic group (B) only six required subsequent penicillin 
therapy. These six patients were treated for mastitis that developed late in the 
hospital stay. Fevers were of longer duration in the control series, twelve per- 
sisted for four days, as compared with two in the Group B. In general, the 
highest temperature during the febrile period was not materially different in 
the two groups. 

The only reaction to the injections was mild urticaria in seven cases. Two 
patients who received 600,000 units had general urticaria eight to twelve days 
after the last medication, while among those receiving 900,000 units there were 
only five local allergic manifestations. There were no abscess formations at the 
sites of injections. Discomfort following the injections was relatively uncommon 
and never severe or persistent. 


Discussion 


Aseptic obstetric techniques are directed toward preventing the introduction 
of pathogenic organisms during labor and at delivery. The postpartum uterus 
provides an ideal culture medium for bacterial growth. Since penicillin is 
essentially bacteriostatic, maintenance of an adequate level of penicillin during 
this period of increased susceptibility should materially reduce the incidence 
of endometritis. Our results, particularly with the larger dose schedule, appear 
to justify this hope, but a larger series is desirable. 
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Some of the intrapartum and early one-day fevers may well be due to 
dehydration rather than bacterial invasion. This is suggested by the low in- 
cidence of subsequent fevers in both groups despite the administration of anti- 
biotic drugs to Group B. The fact that some intrapartum fevers did not respond 
to penicillin and the occasional puerperal infection did develop despite its 
prophylactic administration may be explained on the basis of resistant organism, 
inadequate dose schedule, or mutation of the organisms. 

The apparent effectiveness of prophylactic penicillin injections is well illus- 
trated in Fig. 1. This patient, L. T., was delivered by midforeeps after Diihrs- 
sen’s incision following a labor of 83 hours and 35 minutes. Penicillin was given 


. daily during parturition and once after delivery. The puerperium was afebrile 
except for a single elevation of temperature to 100.8° F. fourteen hours post 
partum. 


The puerperal course of P. B. (Fig. 2) illustrated the type of febrile 
response so frequently encountered in similarly complicated cases in the 
Group A controls. 

This series is too small to permit an evaluation of the effect of penicillin 
administration in the prevention of neonatal deaths. However, the presence of 
therapeutic levels in the amniotic fluid would suggest that the sequelae of severe 
amnionitis, such as intrauterine pneumonia and septicemia, may be materially 
reduced. 

Eastman‘ has given intramuscular penicillin prior to delivery and to the 
child after birth for gonorrheal eye prophylaxis with encouraging results. Our 
results do not permit any conclusion but the question is being subjected to 
further study. 


Conclusions 


These results suggest that penicillin may be given profitably to any woman 
with intrapartum fever, prolonged labor, postpartum hemorrhage, or difficult 
operative delivery. With the reduced cost and the ease of injecting large doses 
of penicillin-in-oil or combined with procaine its prophylactic use may be justified. 
It is certainly a more logical] adjuvant to aseptic delivery-room technique than 
other suggested prophylactic procedures and our results indicate that it can be 
expected to reduce the incidence of puerperal infections, especially in women 
with complicated labors and deliveries. Its value in gonorrheal prophylaxis in 
the infant and in reducing neonatal mortality is equivocal. 
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Discussion 


DR. L. M. RANDALL, Rochester, Minn.—Fleming announced the discovery of peni- 
cillin in 1929. There followed much in vitro experimentation and it was not until: 1940 
that Chain first reported in vivo work on the mouse. Since then we have all watched 
developments. One has only to remember the cases of postabortal and postpartum infec- 
tions of the prechemotherapy and antibiotic era to appreciate this presentation. Fortu- 
nately, most of the organisms responsible for intra- and postpartum infections are sus- 
ceptible to penicillin. Fortunately, also, unfavorable reactions to penicillin, immediate or 
remote, are rare and usually not significant. Perhaps these reactions will be somewhat 
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increased when the injected material is in a vehicle designed to secure an effective twenty 
four-hour level but the convenience and effectiveness of this means of administration far 
outweigh this small percentage of reactions. No therapeutic agent yet available presents 
such a large margin between therapeutic effectiveness and toxicity. Dr. Keettel has stated 
that aseptic technique is still a vital part of delivery-room care and it should continue to 
be so in spite of the protection afforded by the sulfonamides and antibiotics. He draws 
attention also to the prepartum elevations of temperature that are not due to infection 
but are produced by fatigue and dehydration. Penicillin may well be administered pro- 
phylactically to these patients for perhaps their resistance to infection will be lowered but 
we must not forget that relief of pain, and proper nutrition, and hydration of the patient 
in labor are very important. Our experience and that of others with the prophylactic use 
of penicillin coincides with that of the essayist. It must be remembered that penicillin 
diffuses through the placenta and becomes available to the fetus. Examination of blood 
from the umbilical cord has revealed it to contain an amount of penicillin which was ap- 
proximately half the amount present in the mother’s blood. Hence the welfare of the 
fetus may be considered when penicillin is administered prophylactically. Recently EKast- 
man, as a corollary to his study on ophthalmia neonatorum, reported a puerperal morbidity 
of 3.8 per cent among the mothers receiving penicillin compared to a morbidity of 9.2 per 
cent when penicillin was not administered. He found that 75 per cent of cultures from 
the uterine cavity taken post partum were sterile when penicillin had been administered. 
This would correlate with the marked reduction in puerperal endometritis reported by the 
authors. One may emphasize early and adequate dosages of penicillin, the desirability but 
not the necessity for a bacteriologic diagnosis, the importance of an accurate clinical esti- 
mate of the patient’s condition, continuation of the penicillin for at least three days post 
partum in potentially infected cases. It may be noted that no deleterious effect from the 
administration of penicillin has been noted on the fetus, the genital tract, or the pregnancy. 
Penicillin is not a panacea for all infections and the combination with sulfonamide and 
occasionally with streptomycin should be kept in mind; however, the latter should be 
reserved for cases in which the susceptible causative organism has been identified. 


DR. E. STEWART TAYLOR, Denver, Colo.—As usual, Dr. Plass’ department in its 
approach and in the results obtained adds materially to general obstetrical policy and 
practice. Penicillin for women with intrapartum fever, prolonged labor, or difficult deliv- 
ery is a distinct adjunct. Penicillin reaches the fetus and is of prophylactic benefit to 
the unborn child and to the child in the nursery. The coli and other gram-negative bacilli 
are not affected by penicillin, and these organisms are often the causative agents con- 
cerned with sepsis in the newborn. For this reason we have given sulfathiazole and peni- 
cillin to those mothers whose labor may be complicated by infection. In a recent article 
in the Journal of the American Medical Association, September 11, by Ambrose and Levy, 
they reported an interesting observation. They have noticed that continued administration of 
penicillin to a patient with pneumococci pneumonia will allow the recovery of coli bacilli from 
the sputum of the patient after the pneumococci have disappeared. 


Apparently penicillin affects other organisms and enzymes of the body so as to allow 
the coli bacilli to multiply at unusual and abnormal sites. Two cases from our service illus- 


trate this point. A mother with prolonged ruptured membranes was given peniciilin prophy-. 


lactically. The offspring was in good condition and was given penicillin to protect it from 
the infection that may have resulted from prolonged rupture of the membranes. The infant 
seemed normal until the sixth day when it suddenly showed signs of meningitis and died 
soon thereafter. The cause was B. coli meningitis—this after the use of penicillin prophy- 
lactically. A second infant developed multiple subcutaneous abscesses in the nursery from 
which B. coli were recovered while this infant was receiving intramuscular penicillin injec- 
tions for postpartum infections. These complications may have been the result of penicillin 
destroying certain pathogens and enzymes necessary to the regulation and deterrence of 
normal coli bacilli growth and control. 
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DR. RALPH A. REIS, Chicago.—This careful report from the University of Iowa is 
interesting and provocative. It carries me back to 1935 when Prontosil first came out as 
a form of chemotherapy. We all jumped on the bandwagon. We all used it therapeutically 
and then we used it prophylactically. It was used in every cesarean section and every 
vaginal delivery. Then we began to get reactions such as leucopenia and serum reactions, 
and as a result prophylactic chemotherapy has pretty well gone into disuse. It has died 
out completely with us. 

We are now in that same stage with penicillin. I am afraid if many reports of pro- 
phylactic penicillin get out to the general practitioner and to our resident staffs that this 
will have a tendency to make them careless. We find breaks in technique, and when we 
criticize our house staff, the answer is, ‘‘ Well, we have put her on penicillin.’’ Now, I 
don’t know what the reactions of most men are, but I know that we see a certain definite 
incidence of real anaphylaxis following the administration of penicillin. We have at our 
hospital, a physician who has had a severe case of continued generalized urticaria for 
ten months from a single five hundred thousand unit dose of penicillin. I have two other 
patients who have recurring urticaria from so-called prophylactic penicillin. 


I still believe that the way to avoid infection is to do good careful obstetrics. I still 
feel that we should stop teaching our interns and residents the phrase ‘‘sterile vaginal.’’ 
I have never been able to do one and I know that no one in this room has ever done a 
sterile vaginal. There is no such thing. One point at the end of the paper intrigued me 
greatly: the essayist said that penicillin is bacteriostatic; it is not bacteriocidal. We all 
agree with that. If you follow a large enough series, you will have the same experience— 
namely, a little less fever at the time of delivery, but an average or higher incidence of 
late infections; for when the bacteriostatic effect of the penicillin is gone, there develop 
late or delayed infections, such as mastitis, residues in the pelvis and pyelitis, ete. I there- 
fore believe that if we are to use prophylactic penicillin—and I am firmly convinced we 
should not—we have to be prepared to see and treat more late infections. 


DR. R. 8S. SIDDALL, Detroit, Mich—At Herman Kiefer Hospital we are giving 
penicillin experimentally before delivery in one-half of our patients who have premature 
rupture of the membranes or who are in labor for twenty hours or more, or both. We, 
therefore, are dealing with a group of patients who are often actually or potentially in- 
fected. Our dosage alco differs from that of the essayists, since we start with only 30,000 
units and repeat every three hours until delivery. A few receive many doses, a few others 
only one, perhaps. Moreover, to make the test more clearcut, we give no penicillin or other 
therapy after delivery in either the treated or the untreated group unless and until there 
is definite infection as evidenced by two or more days with temperature elevations to 
100.4° F. or over. The untreated patients serve as controls. 

We also have noted a tendency to place the more sick patients on penicillin prophy- 
laxis. Consequently, the treated and the control groups are not strictly comparable. 
Actually, this fact tends to emphasize the only inference which seems justifiable as yet 
from a review of the 140 treated and untreated cases to date. Apparently patients with 
infection during labor who receive penicillin are protected to some degree against puer- 
peral infection later. A temperature elevation in labor to 100° F. or above when associ- 
ated with microscopic evidence of inflammation of the placenta was accepted as indicating 
definite intrapartum infection. Those without penicillin antepartum had subsequently a 
26 per cent incidence of puerperal infection, whereas the figure for those treated was 
about 17 per cent. Admittedly, this result is not all that could be desired. However, if 
the essayists’ observations and ours are confirmed, it would seem that prophylactic peni- 
cillin is definitely indicated in prolonged labor and early rupture of the membranes. 


DR. E. F. SCHNEIDERS, Madison, Wis.—Personally, I have noticed that the essayist 
and the discussants have presented a cross-section of results and impressions obtained in 
institutional work. I represent in my own practice a ‘‘trouble-shooter.’’ Our hospital, 
which is an open staff hospital, has on its staff 54 physicians who are allowed to bring 
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maternity cases into the hospital. Over a period of a little over three and one-half years 
we have accumulated somewhat better than 5,500 consecutive cases without one maternal 
death from any cause whatsoever. The last death resulted from a case that had a hope- 
less leucemia. The next-to-last case came into the hospital with a hemiplegia due to a 
cerebral hemorrhage secondary to a neglected eclampsia. The third case died from hemor- 
rhage. This death would have been prevented had the blood bank been in operation at 
that time. Because of some transfusion reactions it was temporarily out of operation. 


But since that time we have had over 5,500 consecutive cases without one maternal 
death from any cause. Prior to the advent of penicillin and sulfadiazine our results were 
almost as good, comparatively speaking. I mean as measured from the standpoint of the 
mother. They were not as good, however, as regards the welfare of the infant. I desire 
to refer to a number of infant deaths within hours or within days with a full-blown pneu- 
monia that they had acquired during these prolonged labors with ruptured membranes. 
These infants were infected with and died of a pneumonia which the pathologist classified 
as having been in process of development over a period of several days. Many of these 
cases are brought in when they have been in labor for many hours and then we have to 
correct certain faults. 


However, I have no doubt in my own mind but that the combination of penicillin 
and sulfadiazine, and I mean intravenous sodium sulfadiazine, in some of these precarious 
cases helps, because we know then what the absorption is, we know what the patient is 
getting, and we can regulate the dosage with blood levels, and we can bring it up to the 
optimum and keep it there, particularly if the patients are vomiting. Adjunct therapy with 
plasma and/or blood, saline, glucose, and so forth, we must not forget. Our percentage of 
cesarean sections is only 2.6 per cent over a period of twenty years, and still our results 
have been good because of the fact that we try to continue to maintain the highest stand- 
ards of obstetrical care. We do use the adjunct value of penicillin and sulfadiazine in 
these complicated cases. We have given up completely the use of penicillin-in-wax or 
penicillin-in-oil but are using the crystalline preparations in preference because we find 
far fewer reactions, nowhere near the degree that has been mentioned. 


DR. A. J. KOBAK, Chicago, Ill.—At the Cook County Hospital we have been deliver- 
ing over 600 patients every month and the problem of sepsis and septic morbidity has 
always been a very potent one. We have found the use of penicillin and sulfonamides to 
be a very beneficial one when sepsis has occurred. I would like particularly to dwell upon 
the use of penicillin prophylactically when a cesarean section is performed. Before 1947, 
when we did not use penicillin or sulfonamides prophylactically we were extremely reluc- 
tant to perform a transperitoneal cesarean section, and thereby lost many babies; and 
when we did perform a cesarean section it was a Porro hysterectomy, and later as an 
alternative an extraperitoneal section using the technique of Waters. 

Since 1947 and up to the present time we have not performed any more cesarean 
hysterectomies except for fibromyomas, or Couvelaire uterus, and now we rarely perform 
the extraperitoneal cesarean section but instead we employ the low cervical type of 
cesarean and rely on prophylactic use of penicillin with or without additional sulfonamides. 
We frequently used whole blood because at the County Hospital many of our patients 
have blood deficiencies, and we have found that whole blood is extremely beneficial when 
employed in conjunction with penicillin. 


I have recently gone over the records of about 25 patients and there are more his- 


tories to be reviewed. I have found these 25 patients particularly interesting because they 
were patients who were potentially infected and we would never have dared to perform a 
transperitoneal low cervical section because many had prolonged labors or had prolonged 
ruptured membranes. Nevertheless we have found that our postoperative morbidity was 
just as satisfactory as the morbidity of those patients where we did an extraperitoneal 
section. Our results were far from gratifying in the patients who had an extraperitoneal 
cesarean operation. This is in accord with an article that has recently appeared in the 
AMERICAN JOURNAL OF OBSTETRICS AND GYNECOLOGY by Douglas and Landesman, where the 
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prophylactically used penicillin and sulfadiazine were employed before performing the 
cesarean section. It is my firm belief that we will be employing the extraperitoneal 
cesarean less and less. I also believe cesarean hysterectomy is going to be an outmoded 
procedure when employed to prevent sepsis. 


DR. KEETTEL (Closing).—There are several points I would like to emphasize. The 
first is that we consider this a preliminary report. We realize the controversial nature of 
this subject but believe the only way to find out whethér penicillin is of value in abnormal 
labors is to conduct carefully controlled experiments on normal patients. 

We are continuing with another experiment along slightly different lines, and now 
have about three months’ experience with the new project. In this investigation we are 
giving the same dosage of penicillin but are using indigent patients as the treated group 
and private and clinical-pay patients as the control group. We are studying the effect of 
prophylactic penicillin on neonatal deaths and puerperal morbidity but, in addition, are 
evaluating its value in eye prophylaxis. With permission of the State Health Department, 
we are using no eye prophylaxis except penicillin given to the mother. We will report 
on this later on. 
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A CORRELATED STUDY OF SERUM PROTEIN, ERYTHROCYTE 
COUNT, LEUCOCYTE COUNT, HEMOGLOBIN AND 
HEMATOCRIT IN NORMAL PREGNANCY* 


G. Hamiuton, M.D., AND RoBert 8. Hiaeins, M.D., Kansas City, Mo. 


HIS study is an attempt to correlate the relationships between the hemo- 

globin content of the blood, the erythrocyte content, the leucocyte content, 
the hematocrit data, and the fractional serum proteins. 

For material in this series 411 consecutive patients were taken, no selec- 
tion being made, except to exclude any patient showing a pathological con- 
dition which might interfere with her normal progress and development in 
pregnancy. Otherwise, the study was carried out on consecutive patients as 
they presented themselves for care. The age and parity relationships are 
shown in Table I. 


TABLE I. AGE AND PARITY 


| PRIMIPARAS | MULTIPARAS TOTAL 
Number of patients 281 130 411 
Age of patients 23.3 years 26.3 years 24.2 years 
Range 16-39 Range 16-43 


Laboratory Methods.—The hemoglobin was determined by the Haden-*' 
Hausser technique. The erythrocyte and leucocyte counts and hematocrit de- 
terminations were made by standard methods. In the beginning of the protein 
work the Kjeldahl method was used along with the biuret method of Weichsel- 
baum,*® running Kjeldahl and biuret technique simultaneously on each indi- 
vidual. After sufficient number had been run it was found that there was no 
variation between Kjeldahl and Weichselbaum techniques, so the Kjeldahl 
method was then abandoned for the remainder of the series. 


The results found may be modified by the fact that all patients who 
showed any grade of anemia were placed on antianemic therapy, although 
Talso and Dieckmann** demonstrated that there would be but small modifica- 
tion occurring. Also, all patients under discussion were individually attended 
by one of the authors and were instructed and requested to follow a high pro- 
tein diet at the first visit. Insofar as these two facts might modify the nor- 
mal course of pregnancy in relationship to this study, there was interference 
with the physiological processes. 


Stander and Tyler,** in 1920, first pointed out that the moisture content 
of blood inereases up to the seventh month of gestation and then remains 
stationary or rises slightly until term. They show that the erythrocyte count 
and the moisture content vary inversely. Attention was first focused on the 
problem of the serum proteins per se in pregnancy by the work of Plass and 
Bogert?? in 1924 and the work of Coetzee.2 These workers found that there 


*Presented at the Sixteenth Annual Meeting of the Central Association of Obstetricians 
and Gynecologists, Denver, Colorado, Sept. 23 to 25, 1948. 
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was a drop in serum proteins early in pregnancy, which was somewhat modi- 
fied toward the end of pregnancy, and that there was a satisfactory rise in the 
postpartum period. Plass and Matthew,** pursuing the study further, show a 
drop in the total protein from the onset of pregnancy to the last four weeks, 
with a rise, but not completely to normal, in the last four weeks. They show, 
also, that the albumin fraction has a deeper curve of drop than does the total 
serum protein and is back almost to normal, but not quite, in two weeks post 
partum. They say that the globulin shows little regular change. Eastman’ 
demonstrates that there is a slight relative increase in globulin in the normal 
pregnancy and that the average A/G ratio is 1.7. Dieckmann and Wegner," 
using a much larger series of cases than former authors, show that there is a 
6 per cent decrease in the protein concentration in pregnancy and 2 per cent 
more depletion in the first postpartum week, but that serum proteins return 
to their original value by the fifteenth postpartum day. They state that while 
the volume per cent decreases, there is an actual increase in the total amount 
of serum protein per kilogram of body weight when one excludes the weight 
of the fetus, placenta, and amniotic fluid. Dodge and Frost?® and Rheinhart,** 
in subsequent work, fully confirm the previous findings of these authors. 

Robinson and Hogden,** Kingsley,?* ?> and Weichselbaum* all give ex- 
cellent methods for the determination of the serum proteins and albumin and 
globulin fractionation. 

There are many discussions in the literature regarding the effect of hypo- 
proteinemia and attendant edema in both pregnancy and nonpregnancy. 
Strauss*°-*# was one of the first to stress the importance of an adequate pro- 
tein intake in the prevention of edema and toxemia. Myers and Taylor,*' 
several years earlier, discussed the effects of hypoproteinemia as a result of 
the deficient utilization of proteins either by faulty ingestion or faulty metabo- 
lism. Others discussing the effect of hypoproteinemia upon edema are Binger 
and Keith,® Rytand* and Messinger.”® 

Cross,® in 1929, pointed out that liver function tests show the liver to 
be under stress during normal pregnancy, and that the stress becomes more 
intense as the pregnancy progresses, being progressive and greatest in the 
last trimester and during labor. 

Bruckman and Peters’ state that edema is present in patients with mal- 
nutrition only when the serum albumin is below normal, showing that with a 
serum albumin above 4 Gm. per cent they will rarely have edema, and 
that they invariably have edema if the serum albumin falls as low as 3 Gm. 
per cent. 

Sullivan et al.*° found a retention of bilirubin in bilirubin tests for liver 
function when the liver had been damaged by toxemic states, in what we 
would now interpret as a protein-depleted liver. Herscheimer?? makes similar 
observations in normal pregnancy based upon the hippuric acid excretion test. 
Dodd and Minot** demonstrate that there is a deficiency of serum protein in 
patients fed on diets which are low in total calories or proteins. Experi- 
mental work on animals by Madden and his co-workers?’ and by Weech*’ 
indicated that dietary hypoproteinemias can be developed and point out the 
relationship between edema and low serum albumin levels. 

Madden and Whipple?* show that the food proteins furnish the amino acids, 
and that when they are absorbed from the gastrointestinal tract they are 
synthesized by the liver cells into the plasma proteins. They further dem- 
onstrate that in the absence of liver damage, the ability to build the plasma 
proteins and hemoglobin comes from the material stored in the liver. Elman 
and his co-workers’?® '° believe that in severe hypoproteinemias, unless the serum 
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albumin is lowered to such a great extent that the body is unable to meet the 
depletion effect, the serum albumin rapidly corrects and holds the plasma pro- 
tein volume up to a level allowing the body to correct the loss. They suggest 
that the cause of death in these patients is too great a depletion of the albumin 
fraction. The work of Ebert?’ confirms these findings. Conversely, low pro- 
tein diets produce liver damage as well as liver damage being a factor in the 
production of hypoproteinemia. These facts are demonstrated by Beattie and 
Steele’ and also by Guorgy.”° Berryman and Bollman,** by producing ex- 
perimental hepatitis in animals by restriction of diet, reduced the level of the 
proteins in the plasma mostly at the expense of the plasma albumin. They 
state that this reflects the functional capacity of the liver more than the di- 
etary deficiency. In a subsequent article they contend that pregnancy causes 
a lowering of fraction which is reflected in the total serum protein level, and 
that the concentration of albumin is not markedly affected. 


The liver feeding experiments of Whipple and Robscheit-Robbins* pro- 
duced hypoproteinemias with concomitant reduction of protein storage, show- 
ing storage of only one-half or one-third of the normal amount of hemoglobin- 
producing factors in the liver. Their experiments further demonstrate that 
the important reserve stores for hemoglobin building are in part protein and 
are jealously guarded by the body even in the face of severe bleeding. The 
protein intake must be lowered also to lower the storage of the protein fraec- 
tion of the hemoglobin-producing store. They also found that the values for 
hemoglobin production in the livers of eclamptic and lactating women are very 
low, due in the former to the depletion of the disease, and in the latter to the 
drain on the body economy by lactation. 


Bibbs,® in his studies, observed that hypoproteinemia was a constant find- 
ing in hyperemesis gravidarum and in the late toxemias, and indicated that 
some women on adequate diets go into hypoproteinemia and toxemia even 
though the diet be completely adequate. He found no correlation between 
serum protein and hemoglobin levels nor between anemia and toxemia. 


Stead and Ebert*® proved that exercise causes a decrease in plasma vol- 
ume and an increase in hematocrit, hemoglobin, and serum protein in both 
normal and splenectomized human beings. The same effect is obtained by 
epinephrine administration. They conclude that, although the spleen acts 
as a blood reservoir in the dog, cat, and horse, it does not do so in the human 
being. 

Miller and Whipple*®® show the protective effect of methionine and eystine 
(sulfur containing amino-acids) in the protection of the liver in protein 
depletion states. They emphasize the necessity, therefore, of a high protein 
and amino-acid intake in the diet as well as a high carbohydrate diet in liver 
protection. Macarthur’s?® recent cases emphasize the use of methionine, as 
a sulfur containing amino-acid, in the protection of the liver in the toxemie 
states of pregnancy. Seeley*’ demonstrated that in protein-depleted animals 
the feeding of beef protein stimulated albumin production, that casein stimu- 
lated both albumin and globulin production, whereas casein hydrolysates 
(Amigen) stimulated only globulin formation. 


With the foregoing facts in mind, it would appear that these statistics 
should differ from the normal findings in untreated pregnancy, because these 
patients were all supposed to be on high-protein diets, and all were on stand- 
ard antianemic therapy. However, these women, in spite of approved therapy, 
still show typical curves for pregnaney when one plots the hemoglobin, the 
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erythrocyte count, the leucocyte count, the hematocrit, and total serum pro- 
teins with their fractions and ratio. This, then, should emphasize to us the 
imperative necessity of adequate dietary and antianemic therapy in pregnancy. 


T T T 


Average Hemoglobin % 
for Primipara and Multipara 


Average Erythrocyte Count 
for Primipara and Multipara 


Average Leucocyte Count 
for Primipara and Multipara 


Average Hematocrit Vol. % 
for Primipara ani Multipara 


6 mos. 9 mos. 
gest. gest. 


Fig. 1. 


In analyzing our results, it was found that in each series of work the 
hemoglobin, the erythrocyte count, the leucocyte count, the hematocrit, the 
total serum protein, the serum albumin, the serum globulin, and the A/G 
ratio values for the primipara and the multipara ran so closely parallel that 
their average figure was equivalent for each. Accordingly, we have plotted 
only the averages for the primipara and the multipara so as not to multiply 
unnecessarily the mass of data available. The values found in the tables and 
charted in the figures demonstrate that there is a close parallelism between 
the hemoglobin, the erythrocyte count, the hematocrit, and the total serum 
protein, i., all revealing an appreciable drop from three to six months, a 
slight rise from six to nine months and a rise above three months at eight 
weeks post partum. The leucocyte count acted in a reverse manner. The 
serum albumin shows a marked drop during the pregnancy and a complete 
return following pregnancy. In contradistinction to the findings of other au- 
thors except Eastman’ our serum globulin figures show a consistent rise 
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throughout the pregnancy and an additional rise in the postpartum period. 
The albumin-globulin ratio, to a large extent, duplicates the serum albumin 
eurve. 


Total Serum Protein 
for Primipara and liultipara 


Serum Albumin 
for Primipara and Multipara 


Serum Globulin 
for Primipara and hultipara 


A/G Ratio for Primipara 


Ratio and Multipara 


9 mos. 8 weeks 
gest. post partum 


Fig. 2. 


TABLE II. HEMOGLOBIN, RANGE AND AVERAGE DETERMINATIONS (IN PER CENT) 


8 WEEKS 
POST PARTUM 


3 MONTHS’ 6 MONTHS’ 9 MONTHS’ 
GESTATION GESTATION GESTATION 


Primipara 70 69 69 
Range 54-87 Range 53-84 Range 55-83 

Multipara 71 67 69 
Range 58-90 Range 52-80 Range 52-83 Range 67-90 

Average 70 68 69 76 


75 
Range 66-90 
77 


TABLE III, ErytTHROCYTE CoUNT,* RANGE AND AVERAGE DETERMINATIONS 


3 MONTHS’ 
GESTATION 


6 MONTHS’ 
GESTATION 


9 MONTHS’ 
GESTATION 


8 WEEKS 
POST PARTUM 


3,67 
Range 2,28-4,74 
3,74 
Range 2,97-4,94 
3,69 


3,61 
Range 2,72-4,80 
3,53 
Range 2,58-4,16 


3,65 
Range 2,50-4,52 
3,70 


Range 2,89-4,40 
7 


3,92 
Range 3,05-4,84 
3,96 
Range 2,98-4,90 

3,97 . 


*Final four zeros omitted, 
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Discussion 


It is the feeling of the authors that this series of cases is of sufficient num- 
ber to make the findings statistically sound. In many of the early series the 
number of cases, as shown by Dieckmann, are sufficiently small to explain 
the differences between their findings and these figures. 

It was felt that the demonstration of reduction in serum albumin associ- 
ated with the globulin rise makes it clear why the experimental work on 
liver damage in protein depletion states is germane to this study. If the work 
of Sullivan, Herscheimer, Elman, and others which shows the toxie effects of 
serum albumin depletion upon the liver is accepted, then these figures, which 
show a serum albumin that is reduced with a concomitant globulin rise, would 
indicate the importance of prophylactic dietary control of pregnant women. 
In consideration of dietary control one should not lose sight of the work of 
Seeley. This would teach us to feed patients beef products with casein as a 
second choice, and to avoid casein hydrolyates which metabolically yield 
globulin. In the event of the failure of control by dietary methods, methionine 
medication as used by Macarthur would be found. 

Furthermore, the liver-feeding experiments of Whipple which show the 
reduction in hepatic storage of the hemoglobin-producing factor in serum- 
protein, and especially serum-albumin, depletion serve to explain, in com- 
pany with the hydration effect of Stander and Tyler, the allegedly physi- 
ological anemia of pregnaney. Likewise, these facts, plus the increase in total 
blood volume in pregnancy, explain the therapeutic difficulties involved in the 
treatment of the anemias of pregnancy. 


Summary and Conclusion 


1. Hemoglobin, erythrocyte count, leucocyte count, hematocrit, total 
serum protein, and protein fraction determinations were made at three 
months, six months, nine months and eight weeks post partum on 411 eases. 

2. The average value for serum globulin was found to show a steady rise 
during pregnancy and into the postpartum period. 

3. During the pregnancy the average values for the total serum proteins 
fell slightly and steadily until the later part of the pregnancy and then showed 
a postpartum rise to normal. This drop was entirely at the expense of the 
serum albumin fraction. 

4. The curves for the hemoglobin, the total serum protein, the erythrocyte 
count, and the hematocrit were found to be almost identical. 

5. The so-called physiological, or more properly idiopathic, leucocytosis- 
of pregnancy was demonstrated. 

6. The A/G ratio curve was found to approximate the curve of the serum 
albumin. 
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Discussion 


DR. LESTER D. ODELL, Chicago, Ill.—I have nothing further to add concerning the 
facts. As to their interpretation, there are some things to be said. 

It seems doubtful that the hypoproteinemia of pregnancy, particularly during the 
toxemias of pregnancy, causes the formation of edema. Although some edematous patients 
have serum proteins below the critical level of 5.5 Gm. per cent, we see patients with edema 
whose serum proteins are above 5.5 Gm. per cent, and others without edema whose serum 
proteins are below that figure. Furthermore, the serum proteins may fall to extremely low 
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levels post partum, during a period when the patient is losing her accumulated water and 
sodium chloride. We have administered concentrated human plasma to hypoproteinemic 
toxemic women without affecting the serum protein level, and without improvement of edema. 

Dr. Hamilton has mentioned the level of albumin as a critical factor in edema. He has 
emphasized the feeding of a high-protein diet to counteract this decrease in albumin. We 
have checked the protein intake of ambulatory obstetric patients by the simple expedient 
of measuring the nonprotein nitrogen in a twenty-four-hour urine. This showed that many 
of them do not eat the 80 Gm. of protein per day that we advise. The administration of 
electrophorically purified albumin may temporarily elevate the plasma albumin. However, 
this change is rapidly corrected within twenty-four hours by an increased renal excretion of 
protein, presumably albumin. We have observed no clinical improvement following its 
use. 

The importance of the liver in plasma protein synthesis is well known. As Dr. Hamilton 
has pointed out there is some evidence of liver dysfunction during the toxemias of pregnancy. 
Recently we have obtained multiple liver function tests on normal and toxemic women. Dur- 
ing toxemia there are changes which would indicate some liver disturbance, but these are un- 
related to the severity of the disease. During normal pregnancy there were no significant 
aberrations. 

As I see it, there are changes in the plasma proteins and blood hematocrit during 
normal pregnancy. These are probably related to an increased blood volume with consequent 
hemodilution. Until further evidence to the contrary, I believe they are physiological, not 
the result of liver disease and probably do not cause edema. 


DR. HAMILTON (Closing).—I think Dr. Odell has probably arrived at the,same point 
that I have reached in consideration of the serum proteins, that being one of complete disgust 
with our methods of determination. I suspect that he feels as I do, that our findings in 
plasma serum albumin and globulin do not represent the true physiological protein balance 


of the cells with which we are dealing, and that we are going to have to get a new method 
of attacking the problem before we are going to understand the proper physiology of the 
cells involved. 
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THE URINARY BLADDER DURING LABOR*t 


HerRMAN I. Kantor, M.D., JARRELL E. MILLER, M.D., AND 
JoHN C. DunuAp, M.D., DALLAS, TEXAS 


(From the Departments of Obstetrics and Gynecology, and of Roentgenology of Parkland 
Hospital and Southwestern Medical College) 


HE distended urinary bladder is often described as a major obstruction to 
the progress of labor. Moreover, it is pointed out that a full bladder at the 
time of delivery may cause undue maternal injury. Titus' writes, ‘‘This may 
strip loose the fascial attachments of the base of the bladder and the roof of the 
vagina with subsequent cystocele formation, with or without incontinence.’’ 
DeLee and Greenhill? state that the bladder may ‘‘come to lie on the vagina.”’ 


By means of postdelivery cystoscopy, Crabtree® found evidence of injury 
in the form of edema which is largely confined to the base and anterior wall of 
the bladder, as well as its sphincter. Eecchymosis is often present in the mucous 
membrane of the trigonal portion. Williams,* Beck,® and Titus indicate the 
desirability of emptying the bladder before operative or spontaneous delivery. 
Catheterization is performed at this time in the belief that the procedure will 
remove obstruction and prevent undue pressure. 


On the other hand, when attendants do not interfere, the bladder is rarely 
empty during the latter part of labor. Complete evacuation is prevented when 
the urethra becomes compressed by the presenting part. Frequently, the bear- 
ing down efforts of the mother are accompanied by small spurts of urine. 
Catheterization at this time is often technically difficult, and may be unduly 
traumatizing. Perhaps the retention of some urine at the time of delivery may 
be physiologic. According to Pascal’s law, pressure applied to a liquid at any 
point is transmitted equally and undiminished in all directions. It is possible 
that the presence of urine in the bladder may serve to prevent undue pressure 
to any single part. This same principle is emphasized when the protection which 
the developing fetus derives from the amniotic fluid is discussed. 

Certainly, the degree to which the distended bladder may obstruct the 
progress of labor, and the pressure exerted upon it have been incompletely in- 
vestigated. DeLee and Greenhill? present a diagram to show the abdominal 
position of the bladder late in labor. Von Schubert’s* report contains drawings 
from x-ray films indicating a similar situation with both vertex and breech 
presentations prior to delivery. By means of cystograms, Martin’ showed that 
the presenting part may compress the bladder against the symphysis pubis. 
However, in order to evaluate changes in the location of this organ, all phases of 
labor must be studied. 


*Presented at the Sixteenth Annual Meeting of the Central Association of Obstetricians 
and Gynecologists, Denver, Coloradc, Sept. 23 to 25, 1948. 


+Prize Award paper. 


354 


} 
i 
3 
q 


Volume 58 URINARY BLADDER DURING LABOR 355 
Number 2 


The extent to which the urinary bladder can obstruct labor is best demon- 
strated roentgenographically, while potential injury from compression can be 
estimated by pressure recordings (cystometric studies) with a water manometer. 


Obstruction to Labor (Roentgenographic Study) 


Patients at Parkland Hospital were selected at random to represent the 
following phases of labor: 


I. Early in labor, prior to engagement. 
II. At the time of engagement. 
III. During labor with the presenting part well past the inlet. 
A. With cephalic presentation. 
B. With breech presentation. 
IV. Late in labor with the presenting part near or on the pelvie floor. 
V. Immediately following delivery of the head. 
VI. Immediately following delivery of the fetus. 


Three lateral views were made for each patient: (1) an orienting film, (2) 
with the bladder distended by 150 to 300 ¢.c. of 25 per cent aqueous sodium 
iodide, (3) with minimal quantities of the same contrast solution. Anteropos- 
terior and oblique views were of little value for this purpose and were abandoned 
early in the course of this study. 


Fig. 1.—Prior to engagement, the distended bladder obstructs normal progress. 


Results 


A. constant relationship between the location of the bladder and the degree 
of cervical dilatation could not be demonstrated. The following interpreta- 
tions are presented from representative films: 


I. Prior to engagement, Fig. 1, a large portion of the bladder retained 
its pelvie status. During this phase, the distended organ did obstruct descent. 
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Fig. 2.—At the time of engagement, distention of the pelvic portion of the bladder prevents 
normal descent. 


Fig. 3.—The presenting part is disengaged by bladder distention. 
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Fig. 4.—Vertex lies deep in pelvis. Distended bladder does not obstruct further progress and 
may diminish compression against symphysis. 


Fig. 5,—Presenting breech fills pelvis. Distended bladder is wholly abdominal and causes no 
obstruction. 
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II. At the time of engagement, Figs. 2 and 3, a moderate portion of the 
bladder was in the pelvis. When distended, it did interfere with the normal 
progress and occasionally the presenting part was disengaged. 


III. When the presenting part lay deep in the pelvis, the bladder was 
mostly abdominal with only a small pelvic portion. If the pelvis was ample 
and the fetus small, a larger tongue of pelvic bladder was noted. This factor 
did not alter our general impressions. 


Fig. 6.—Vertex on pelvic floor. Roomy pelvis permits large pelvic portion of bladder. No 
significant obstruction demonstrated. 


A. When the vertex was presenting, Fig. 4, pressure by the fetus on the 
pelvic portion was observed. The bladder seemed to follow the contour of the 
symphysis pubis. After catheterization, its pelvic location was unchanged, 
and the films still showed a similar relationship to the symphysis. The bladder 
did not cause significant obstruction. 


B. When the breech presented, Fig. 5, the fetal parts seemed to fill the 
pelvis completely. Only the abdominal portion of the bladder was visualized 
and it offered no obstruction. Its effect on the aftercoming head was not 
demonstrated because of the obvious necessity of avoiding delay during de- 
livery. Based on the facility with which fluid in the bladder seems to be dis- 
placed from the pelvis to the abdomen, it should ordinarily cause no ob- 
struction. 


IV. Late in labor, Figs. 6 and 7, with the presenting part near or on the 
pelvic floor, the bladder still retained a component in the pelvis. Again, some 
pressure by the fetus on this portion could be demonstrated. However, there 
was no obstruction to further descent or delivery. The application of low or 
outlet forceps, Fig. 8, revealed no impingement on the bladder. Moreover, 
slight traction resulted in further elevation of the fluid in the bladder. Roent- 
genograms showed some lengthening of the urethra during this phase. 
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V. Following delivery of the head, Fig. 9, the bladder was situated above 
the pelvic brim because the soft parts completely filled the pelvis. Again some 
lengthening of the urethra was noted. 

VI. After the fetus was delivered, Fig. 10, a portion of the bladder re- 
turned to the pelvis. Its location depended upon the extent to which the 
pelvis was filled. However, among the patients of this series, it offered no 
obstruction to the delivery of the placenta. 


Fig. 7.—Pelvis less roomy; therefore, smaller pelvic component of bladder than in Fig. 6. 


Potential Injury From Compression (Cystometric Study) 


The next aspect of this problem, then, was to determine the degree of com- 
pression to which the bladder was subjected. It was necessary to differentiate 
between the pressure caused by uterine contractions alone and that due to strain- 
ing. Fortunately, these two components were so different, they were easily 
distinguished. 


Cystometrice studies performed in the usual manner represented the first 
attempt to measure these pressures. However, manometer levels could not be. 
recorded until 100 to 150. c.c. were introduced into the bladder. Rose and Rol- 
lins,? and Muellner® demonstrated this bladder hypotonicity in pregnancy, and 
considered it to be similar to that of the upper part of the urinary tract. 


In order to obtain readings with the bladder empty, a modified apparatus 
was used, Figs. 11 and 12. A Foley catheter with a rather loose bag, sufficiently 
large to hold 3 ¢.c. without stretching, was introduced into the bladder. Twelve 
cubie centimeters of water were injected into the bag and its outlet was con- 
nected to a manometer of small caliber. An equilibrium was established at ap- 
proximately 50 em., a gravity pressure adequate to maintain some distention of 
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Fig. 8.—Vertex on pelvic floor. Forceps applied without bladder impingement. Slight traction 
results in elevation of bladder fluid to abdominal portion. 


Fig. 9. Fig. 10. 


Fig. 9.—Head delivered. Soft parts fill the pelvis. Bladder wholly abdominal. 


Fig. 10.—Fetus delivered. Uterus containing placenta partially fills pelvis. Bladder 
has pelvic portion. 
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the bag and to provide a base line for subsequent readings. Since 10 ¢.c. of fluid 
completely filled the manometer, forcible emptying of the bag caused it to over- 
flow, a pressure of more than 50 em. of water. When the patient was at rest, 
elevation of the manometer level was caused by pressure associated with uterine 
contraction and fetal descent. 


Patients nearing the end of the first stage of labor were selected at random. 
They were given low spinal anesthesia or Demerol in order to control spon- 
taneous expulsive efforts. Readings were taken during uterine contractions with 
the bladder empty, and distended with 50 to 400 ¢.c. of water. The effect of 
respiration was also noted. Finally, voluntary straining with the bladder empty 
and distended was permitted. 


TO WATER 
MANOMETER ~ \, 


Fig. 11.—Drawing of Foley catheter apparatus for recording pressures. 


Results 


Since the recordings with the usual cystometriec technique and with the 
Foley bag were similar, they are reported together. During the height of a 
uterine contraction, the average rise was 5 em. There were no significant dif- 
ferences when the bladder was empty or when it contained amounts up to 400 
c.ec. Prolonged straining always resulted in overflowing the manometer, and was 
equally effective with the bladder evacuated or distended. As noted above, this’ 
represented a pressure greater than 50 em. of water. 


The apparatus was sufficiently sensitive to record extravesical pressure 
changes of 1 cm. with ordinary respiration. It responded to suprapubic manual 
pressure by rising sharply. Moreover, the level rose about 2 em. before the 
patient could identify the oncoming uterine contraction as a labor pain. (Per- 
haps this apparatus may be used to study the efficiency of uterine contractions. ) 


Fig. 13 presents average readings for varying degrees of bladder distention. 
A pressure of 5 em. of water is equivalent to approximately 0.37 cm. of mercury. 
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Foley bag is distended with contrast material to demonstrate its 


Fig. 12.—Air cystogram. 
location during recordings. 
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Voluntary Straining 


Voluntary Straining 


UTERINE CONTRACTIONS 
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Fig. 13.—Average pressures resulting from uterine contractions and voluntary straining with 
) 


varying amounts of fluid in bladder. (Late first or second stage of labor. 
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Comment 


By means of the vaginal balloon technique, Murphy and Mengert”® were 
able to measure the intra-abdominal pressures created in women by muscular 
effort alone. They state, ‘‘The average height to which the mercury column 
was raised ... was 13.7 centimeters of mereury, a pressure of 2.65 pounds per 
square inch.’’ With the Foley catheter technique, the straining pressures 
seemed to be similar whether the bladder was distended or empty. The pres- 
sure on the bladder caused by uterine contraction and fetal descent alone was 
insignificant and was not changed by catheterization. Moreover, a partially 
distended bladder may form a fluid cushion to minimize injury from com- 
pression against the symphysis. As the fetal parts filled the pelvis, the pressure 
associated with spontaneous descent or with forceps traction was adequate to 
displace urine into the abdominal portion of the bladder. Injury to the vesical 
supporting structures is due, therefore, to prolonged straining rather than to 
the pressure of uterine contraction, fetal descent, or to a distended bladder 
per se. 


Summary and Conclusions 


1. The location of the bladder depends upon the degree to which the fetal 
parts fill the pelvis. It varies, therefore, with fetal descent and pelvic capacity. 
Its position, as determined by cystographie study, is not related to cervical 
dilatation. 

2. The distended bladder can okstruect descent early in labor until the 
presenting part is well below the ischial spines. Evacuation is essential. 

3. The bladder usually presents no obstruction when the presenting part 
is near or on the pelvie floor. 

4. Routine catheterization is unnecessary prior to spontaneous delivery 
or to the application of low or outlet forceps. 

5. Moderate bladder distention does not interfere with delivery of the 
shoulders or the body of the fetus. 

6. Abdominal palpation of the bladder just prior to delivery may be 
physiologic. Unless hyperdistention is present, catheterization is not indicated. 

7. Extravesical pressure due to uterine contraction and fetal descent 
averages 5 em. of water. This does not vary with bladder content. 

8. Straining pressures greater than 50 em. of water were noted with the 
bladder empty or distended. 

9. Pressure on the bladder can often be demonstrated even with the pre- 
senting part on the pelvic floor. Catheterization does not relieve this pres- 
sure since it does not change the location of the pelvie portion of the bladder. 


We should like to express our gratitude to Dr. William F. Mengert for his kind 
assistance. 
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Discussion 


DR. CHARLES GALLOWAY, Chicago, Ill.—There is just a question that I would like 
to ask. It seems to me that you have the manometer connected to the wrong tube. I mean 
by that you have the manometer connected to the little rubber bulb which is a small con- 
fined amount of fluid down in the very lowest part of the bladder with even a possibility 
of the head reclining against it. May I ask if you tried putting the manometer on to the 
catheter to find out what the pressure really was inside the bladder. It seemed to me you 
recorded the pressure inside of this small confined amount of fluid rather than inside the 
vial. 


DR. H. M. KIRSCHBAUM, Detroit, Mich.—I think this work is accurate and definite, 
but it brings up several very interesting things. I want to call attention to the fact that some 
twenty-five years ago when many deliveries were done in the home, practically speaking, 
I do not remember catheterizing many patients, when they had low forceps done. For the 
most part we did not do episiotomies in the home except occasionally, and if we did, we 
put three or four sutures in, but I want to call attention to the fact that the patients in 
the home were not getting any medications. We have an entirely different problem now 
in regard to the patient’s realizing that her bladder is full. 


I want to call attention to the fact that after low forceps or a spontaneous delivery, 
you are not certain that the patient will not have a postpartum hemorrhage. One of the 
treatments for that is massage of the uterus. If the bladder is full, and the patient is 
fairly obese, it may be rather difficult to catch hold of the fundus. Another method that 
has been advocated is the injection of Pituitrin through the abdominal wall. I would not 
want to do that if the bladder is full. : 

I would like to ask Dr. Kantor if in his studies he had made any observation on the 
amount of the postpartum catheterization that is necessary, whether it is more in patients 
who are allowed to deliver with the bladder full. I realize that the head is very low, and 
sometimes it is very difficult to catheterize the bladder before you can do a low forceps. 
Sometimes it is necessary to push the head up in order to insert the catheter, but I am 
anxious to have the bladder empty because I think in the postpartum era one of the causes 
of retroversion is the fact that the bladder is allowed to remain full. 

This brings up one more point in connection with cystocele and episiotomy, which is 
always doubtful—where we do an episiotomy, do we prevent a cystocele? 

This point is definite that in Detroit, since 96 per cent of patients were delivered in 
hospitals in 1947 compared to 20 per cent in 1922, there is much less postpartum gyne- 
plastic repair. This, one might suspect, is definitely associated with the fact that episiot- 
omy is practically routine and the section rate is much higher. 


DR. A. J. KOBAK, Chicago, Ill.—Occasionally I have seen where a large cystocele 
could cause the patient to have a dystocia. I wonder whether Dr. Kantor has made any 
studies where a large cystocele was present and what was the mechanism of the dystocia 
when it was present. 


DR. KANTOR (Closing).—In answer to Dr. Galloway, in our original studies, the 
bladder portion of the catheter was connected to the manometer. Cystometric studies are 
usually performed in this manner. The results were exactly the same as those in which 
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the Foley bag was connected to the manometer. Since pressure on fluid is distributed 
equally and undiminished in all directions, any increase in intravesical pressure is reflected 
by a similar increase on the Foley bag. 

Answering Dr. Kirschbaum, regarding abdominal pressure during breech delivery, 
it is often difficult to gauge the degree of manual pressure which is being applied. Its 
use has been discouragd by many competent obstetricians. 

Regarding postpartum massage, we do not advocate delivery of all patients in the 
face of a distended bladder. . During this study, hyperdistention was permitted in order 
to demonstrate the physiology of the bladder during labor. We believe that catheterization 
of the bladder is not essential prior to spontaneous or outlet forceps delivery. Moreover, 
the retention of small amounts of urine may be physiologic at this time. On the other 
hand, when the presenting part is fairly high in the pelvis, catheterization to relieve dis- 
tention may become mandatory. At this phase, distention of the bladder may interfere 
with the normal progress of labor. 

Regarding the prevention of cystocele by liberal use of episiotomy, may I refer to 
an article by Dr. Mengert published several years ago in which the supports of the uterus 
and vagina were studied in detail. Although we do see fewer patients who require vaginal 
plastic procedures, I do not think episiotomy in itself is the whole story. 

In the presence of some degree of bony dystocia, the fetus may develop a large caput 
so that the presenting part may appear to be on the perineal floor. Since the head is 
usually fairly high in the pelvis, catheterization is necessary prior to delivery. 


> 

4 

a 


Original Communications 


EVALUATION OF THE CYTOLOGIC TEST IN THE EARLY 
DIAGNOSIS OF CANCER 


A Two-Year Survey of the Routine Use of the Smear Technique 


JOSEPH SKAPIER, M.D., New York, N. Y. 


(From the Strang Cancer Prevention Clinic of Memorial Hospital for the Treatment of 
Cancer and Allied Diseases ) 


ea Papanicolaou and Traut' reported their observations on the diagnostic 
value of vaginal smears in carcinoma of the uterus, this method has been 
widely accepted. This technique was first introduced by L’Esperance? for 
screening in cancer prevention clinics. The diagnosis of this method is based 
on the principle that malignant cells, due to their high proliferative activity, 
exfoliate into the body fluids long before the lesion is recognized clinically. An 
appropriate term for this study is ‘‘exfoliative cytology.’’? Meigs et al.,* Ayre 
and Graham,°® Jones et al,®° and Fremonth-Smith’ have conclusively confirmed 
the value of exfoliative cytology in the diagnosis of cancer of the female genital 
tract. Gates and Warren® have pointed out the different applications of the 
vaginal smear method in diagnosis of uterine cancer: 1. for the study of obscure 
conditions, such as borderline lesions of uncertain significance and those that 
cannot be diagnosed by the usual methods; 2. for diagnosis in selected cases; 
3. for determination of the sensitivity to irradiation of cancer of the uterus in 
individual cases; 4. As a routine test in general physical examinations; 5. as an 
adjunct to biopsy in diagnosis of gynecologic cases generally. 


In addition to the vaginal fluid, this method may be used with various types 
of body fluids which contain the exfoliated cells. The fluids may be bronchial 
secretions, gastric contents, urine sediment, sputum, and others. The recent 
reports of Papanicolaou, Marshall, and Cooper,® Herbut and Clerf,!° Woolner 
and McDonald,’ Hunter and Richardson,'? and Campbell and Grimm™ are 
very encouraging. 


Material and Method 


The purpose of this paper is to evaluate the routine use of the cytologic 
test in the diagnosis of early cancer of the uterus from data obtained in 1946 
and 1947, in the Strang Clinic. Approximately 8,000 asymptomatic women had 
vaginal and cervical smears for the detection of early cancer of the genital tract. 
In every case a minimum of two smears were taken, a vaginal and a cervical. 
The vaginal fluid was aspirated with a glass pipette attached to a rubber bulb 
after it had been carefully placed in the posterior fornix. No lubricants were 
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used in this procedure. The fluid was then spread on a slide and fixed immedi- 
ately in equal parts of 95 per cent alcohol and ether for at least one hour. The 
cervical smear was obtained by gently swabbing the external os with a cotton 
swab. The fluid on the swab was spread on a slide and fixed in the same manner. 


Fig. 1.—Vaginal smear showing normal superficial epithelial cells. (540) 


Fig. 2.—Isolated malignant cell. (540) 
Fig. 3.—Cluster of malignant cells. (540) 


Fundal carcinoma can be ruled out with more accuracy by using an endo- 
metrial aspiration in addition to the vaginal smear. This is performed with a 
sterile infant laryngeal cannula introduced beyond the internal os; with moder- 
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ate suction the fluid is obtained. Frequently, in elderly postmenopausal women 
or those with atrophic vaginitis, the vaginal and cervical secretions are scanty. 
In such eases, the procedure should be repeated until adequate material is ob- 
tained for staining, for not too infrequent false negative reports may be the 
result of this neglect. If the fluid remains scanty, washings of the vagina may 
be used. This is done with a solution of equal parts of saline and 10 per cent 
aleohol. The washings thus obtained are centrifuged, and a portion of the sedi- 
ment is placed on an albumin-coated slide and fixed as already described. The 
remainder of the sediment can be preserved for additional smears if needed. 
All smears are prepared and stained according to the technique of Papanie- 
olaou."* 


Fig. 4.—Cluster of malignant cells showing overcrowding and loss of pattern. Case of squamous- 
cell carcinoma of the cervix, biopsy included. (xX540) 


In our series, the diagnosis of malignancy in some instances was based on 
the findings from the cervical smear while the corresponding vaginal smear was 
negative; therefore, it is advisable to take adequate vaginal and cervical ma- 
terial from each patient. Vaginal aspiration alone is not the best procedure to 
follow for optimum results. The menstrual history of the patient at the time 
when the smears are taken, a history of hormone therapy, irradiation, or pel- 
vie surgery are important for the evaluation of atypical cells. Smears should 
be examined under high as well as low magnification. Isolated suspicious or 
positive cells may be easily overlooked if only low power is used. 

The time required to examine a slide adequately varies with the experience 
of the examiner. Screening of slides can be done by trained personnel, leaving 
only suspicious and positive slides to the cytologist. With proper experience 
one May examine, on an average, four to six cases per hour. 
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Criteria of Malignant Cells 


The correct diagnosis of a smear requires a thorough acquaintance with 
the normal cytology of the material being studied (Fig. 1). One cannot over- 
emphasize that the accuracy and dependability of the test depend upon a correct 
interpretation of the findings. The criteria of the malignant cells as seen in the 
vaginal smear have been described in detail.*»*° The most significant of these 
are: 1. the tendency of the nucleus to be unusually large in proportion to the 
cytoplasm ; and 2. the nuclear richness in chromatin content, i.e., hyperchroma- 
tism, also fragmentation and irregularities of the nucleus with thickening of the 
nuclear membrane and prominence of the nucleoli. Aberrent cells suggestive 
of carcinoma may be found either singly or in clusters (Figs. 2 and 3). The 
loss of pattern and overcrowding of cells is of particular importance in the 
cluster forms (Figs. 4 and 5). These aberrations are characteristic of epider- 
moid carcinoma of the cervix as well as adenocarcinoma of the fundus. In 
adenocarcinoma an abnormal vacuolization of the cytoplasm is seen, in which 
the vacuoles are frequently infiltrated by leucocytes (Fig. 6). Vacuolization of 
the cytoplasm in cervieal cells has no significance for malignancy. Thickening 
of the nuclear membrane is quite often seen in cancer cells, but this is not spe- 
cific for malignancy because it is also seen with chronic inflammation and irrita- 
tion. 


Fig. 5.—Vaginal smear of a case of intraepithelial carcinoma of the cervix. (540) 


There are certain features which are not pathognomonic of malignancy, but 
may add supporting evidence to suspicious findings. These may be an excessive 
number of degenerated cells or the presence of many active histiocytes. How- 
ever, a histiocytic reaction may also be found in inflammation and normally in: 
the postmenstrual period, or following coitus; however, in the absence of these, 
their presence in excess is suggestive of a malignant process. Bleeding which 
cannot be attributed to known causes may also be considered suspicious for 
malignancy. 

With the present state of our knowledge of exfoliative cytology, we have 
no eriteria which could be applied in the diagnosis of precancerous lesions. 
Epidermization is considered by some as precancerous. Atypical cells are often 
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seen in metaplasia. ‘‘Tadpole-shaped”’ cells and hypercornification are seen 
in malignant as well as in nonmalignant lesions; therefore, these features are 
not to be considered specific for malignancy. 


Classification 


The specimens are reported in one of five classes according to Papanicolaou. 
Class I and Class II are negative, Class III is suspicious, and Class IV and 
Class V are positive. The evaluation of each of the five classes is given 
in Table I. 


TABLE I. CLASSIFICATION OF REPORTS ON SMEARS AS APPLIED TO THE DIAGNOSIS OF 
MALIGNANT NEOPLASMS, AFTER PAPANICOLAOU 


CLASS 
N 
E 
I G Absence of atypical or abnormal cells 
A 
II I Atypical cells present but without abnormal features 
V 
E 
s 
U 
8 
P 
III I Cells with abnormal features suggestive but not conclusive for malignancy 
C 
I 
O 
U 
O 
IV S Cells and cell cluster fairly conclusive for malignancy 
I 
T 
_ I Cells and cell cluster conclusive for malignancy 
E 


Smears which are classified as Class I require no repeat until the next visit 
of the patient. Patients under forty-five have pelvic examinations once a year. 
Patients over forty-five have pelvic examinations every six months. Those classi- 
fied as Class II require repeat of smear within three months, in order to check 
the persistence of atypical cells. In this group, we include nonmalignant lesions, 
such as vaginitis, cervicitis, polyps, leucoplakia, ete. (Fig. 7). Class III and 
Class IV require immediate repeat. Investigation by other diagnostic methods 
such as biopsy or curettage is strongly advised. Class V includes cases in which 
the positive diagnosis appears to be well established, but these are also sub- 
jected to further exploration by other diagnostic methods. 


Laboratory and Clinical Data 


During 1946 and 1947, 7,777 asymptomatic women were examined in our 
clinic, 4,160 in 1946 and 3,617 in 1947. Among these, twenty-two carcinomas 
of the female genital tract were detected. Twenty-one of these twenty-two cases 
were proved to be positive first by smear and then by biopsies. This is shown 
in Table II. These findings give us approximately one positive case per 354 
women examined. The laboratory and clinical data are also shown in Table II. 
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( Fig. 6.—Vaginal smear and biopsy of a case of adenocarcinoma of the uterus. (540) 


Fig. 7.—Smear showing a case of infection, Class II. (540) 
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Among these 21 cases the first smear was reported as Class III in 12 cases 
(57 per cent) and Class IV in 9 cases (43 per cent). On subsequent smears, 
some of the original Class III were reclassified as IV and one as V. On review- 
ing the clinical data it is of interest to see that in three cases (14 per cent) the 
findings were negative on physical examination, while the remaining eighteen 
cases (86 per cent) showed some evidence of pathology. On further exploration, 
nineteen cases (90 per cent) proved to be carcinoma of the cervix, one case (5 
per cent) adenocarcinoma of the fundus, and 1 case (5 per cent) a metastatic 
spindle-cell sarcoma. Of the cervical carcinomas, 12 cases (63 per cent) re- 
vealed intraepithelial carcinoma, i.e., carcinoma in situ, five cases (26 per cent) 
epidermoid carcinoma Grade II, and two cases (11 per cent) epidermoid earci- 
noma Grade ITI. 


TABLE III. TyrkE AND PERCENTAGE OF CASES IN TABLE II. 


TYPE NUMBER PER CENT 
Intraepithelial epidermoid carcinoma 12 
Epidermoid carcinoma Grade II ; 
Epidermoid carcinoma Grade III é 
Adenocarcinoma, fundus 
Metastatic spindle-cell sarcoma, uterus 


TABLE IV. AGE INCIDENCE OF CASES IN TABLE II. 


AGE 
(YEARS ) NUMBER PER CENT 
35 to 39 4 19 
40 to 49 13 62 
50 to 59 3 14 

61 1 5 


There are two additional cases which bring out the problems of false posi- 
tive and negative reports. Case No. 13,928 (M. H.) reported Class III on one 
occasion and Class IV on four subsequent examinations, has not as yet been con- 
firmed by biopsy. This case is not considered closed, and further exploration 
may confirm or disprove our diagnosis. Case No. 8,716 (H. D.) had three nega- 
tive reports on smears, but biopsy was reported as positive for intraepithelial 
carcinoma. Following a total hysterectomy, the surgical specimen was reported 
as adenosis of the cervix without cancer. 


Summary 


1. In 1946 and 1947, in the Strang Clinie of Memorial Hospital, approxi- 
mately 8,000 asymptomatic women had routine vaginal and cervical smears for 
the detection of cancer of the genital tract. The method as applied in the clinic 
is discussed. 

2. The significant features of the criteria of malignancy as seen in cytologic 
studies are evaluated. 

3. A classification of the findings on smears as applied to the diagnosis of 
malignant neoplasm is presented. 

4. Our findings result in twenty-two positive cases of carcinoma of the 
female genital tract, which is approximately one case per 354 asymptomatic 
women examined. Twenty-one cases were substantiated by biopsies. The re- 
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maining case continues positive smears in spite of repeated negative cervical 
biopsies. One case showed negative smears prior to the positive cervical biopsy 
although the surgically removed uterus showed only adenosis. 


Conclusion 


The results obtained in 1946 and 1947 with the routine use of the cytologic 
test in the detection of cancer of the female genital tract have been very en- 
ecouraging. Other body fluids, namely, sputum, gastric contents, urine sedi- 
ment, prostatic fluid, and rectal mucus are now being subjected to cytologic 
studies in our clinic, as a screening method for the early detection of cancer. 
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FURFURYL TRIMETHYL AMMONIUM IODIDE (FTAI) FOR 
POSTOPERATIVE URINARY RETENTION 


Morris A. GOLDBERGER, M.D., Ropert LANDESMAN, M.D., AND 
Jacos B. Burke, M.D., New York, N. Y. 


(From the Gynecological Service of the Mount Sinai Hospital) 


RINARY retention and difficulty in initiating micturition have been fre- 

quent complications following abdominal and vaginal operations. The 
associated discomfort and disability have at times resulted in prolonged hos- 
pitalization. Although many methods of treatment have been used, including 
indwelling cath: ters, periodic catheterization with and without bladder instilla- 
tions, hot baths, ‘ineture of hyoseyamus and other antispasmodiecs, the problem 
of postoperative urinary retention has continued to be a major one. 


The urinary bladder’ is supplied by both the parasympathetic and sympa- 
thetic nervous systems (Fig. 1); their fibers convey sensations of vesical pain and 
the degree of muscular distention. The sympathetic efferent nerves furnish 
inhibitory fibers to the detrusor muscle and motor fibers to the trigone, internal 
sphincter, and smooth muscle of proximal portion of the urethra. These sympa- 
thetie fibers arise from the lumbar sympathetic segments from L-1 to 2, running 
to the hypogastric ganglion; their postganglionic fibers enter into the formation 
of the vesical plexus. The parasympathetic efferent nerves supply motor fibers 
to the detrusor muscle and inhibitory fibers to the internal sphincter arising 
from S-2 and 3. The postganglionic fibers arise from cells within the bladder 
wall. Division of the sympathetic fibers does not interfere with micturition 
whereas section of the parasympathetic fibers causes paralysis of the bladder. 
The parasympathetic motor fibers convey impulses for emptying of the urinary 
bladder. Therefore, the most important pathway for contraction of the bladder 
is the parasympathetic nervous system. A new parasympathomimetic drug, 
furfuryl trimethyl ammonium iodide, was used in an attempt to reduce and 
prevent postoperative vesical distention in gynecological surgery. 

Furfuryl trimethyl ammonium iodide (FTAI), commercially known as 
Furmethide,* is closely related to a large group of parasympathomimetic drugs 
such as acetylcholine, Mecholyl, Doryl, muscarine, pilocarpine, Prostigmine, 
and physostigmine (Fig. 2). The general close relationship is apparent after 
comparison of their structural formulas. The actions of FTAI have been studied 
in animals by Fellows and Livingston,? and later in man by Myerson,* Beaser,‘ 
and Bondy,’ and their co-workers. The subcutaneous injection of 3 mg. of FTAI 
results, after five minutes, in a diffuse flush, diaphoresis, profuse salivation, and 
slight tachyeardia. Simultaneously there is a desire to void. Cystometrie de- 
terminations reveal a rise in bladder tonus. Roentgen examination of the 
ureters and bladder with opaque material demonstrates active contractions after 
the administration of FTAI. Larger doses result in a transient decrease in blood 
pressure and a slight elevation in venous pressure. No instances of heart block 


*We hereby acknowledge our gratitude to the Smith, Kline and French Laboratories for 
furnishing us with our supply of furfuryl trimethyl ammonium iodide (Furmethide). 
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have been reported. Several patients have complained of mild and transient 
disturbance in visual accommodation; this has been reported by Myerson and 
Thau.* Doses as large as 10 mg. subcutaneously rarely produce gastrointestinal 
symptoms. Roentgenological examinations of the stomach, colon, and gall 
bladder revealed no apparent change in motility. Hysterosalpingograms reveal 
no contractions of uterine or tubal musculature. Oral doses as large as 30 mg. 
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Fig. 1.—Innervation of the bladder. (After Learmouth.) 


cause only perspiration and an increase in vesical tone. FTAI was found to 
exert less action on the cardiovascular system and bronchi than Mecholyl, and 
less action on the gastrointestinal tract than Doryl and Prostigmine. However, 
its effect on the bladder seems to be stronger and more constant than with any 
of the other drugs. Moreover, FTAI may be administered orally; this results 
in a slow gradual summation in its effect, simulating the normal desire for mic- 
turition. 

At the beginning of our investigation, patients received Furmethide sub- 
cutaneously in doses of 2.5 to 8 mg. The use of the parenteral route made it 
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more convenient to determine the time of voiding and other effects of the 
drug. Two to three minutes after the injection, a diffuse flush of the face was 
observed which was followed by generalized diaphoresis and moderate salivation. 


Acetylcholine 


CH 
—CH 


9) OH 


Mecholy1 
Ciig 


0 Cl Cig 
Dory1 

NH, CHa 

C-O-CH,— CHy-NC 

O C1 


Pro stig mine 


6 HQ CHBe 


Muscarine 


oH 


Hy 


Furmethide 
Gis 
CH-0-C—CH,-N 
CHg 


Pilocarpine 
CoHs—CH— CH-CHy-C= Gi 
C—O—CH, N N 


CHs 
| H 

NH CHs 

| aN | 

Cp 


Parasympathomimetic Compounds 


A transient reduction in blood pressure of 10 to 20 mm. was noted in one patient. 


Slight tachyeardia was frequent. 


After five minutes there was pain over the 


bladder area; this was followed by an intense desire to void. Micturition oc- 


curred in from five to twenty minutes after parenteral administration. 
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Because of the collateral effects produced by injection of the drug, and in 
order to simplify the administration, oral therapy was studied. Ten to twenty 
mg. were given initially and continued at 10 mg. three times a day until satis- 
factory spontaneous voiding occurred. Usually the drug was continued for two 
to four days; with the oral administration, slight sweating and salivation oc- 
curred in fifteen to thirty minutes and a desire to void was present in thirty to 
sixty minutes. Micturition usually resulted one hour after the oral dose. The 
side effects were absent or mild. Salivation and diaphoresis were more easily 
tolerated when the patient was warned of such possible effects. Several patients 
received the drug orally for seven to ten days in order to note cumulative toxic- 
ity; none was observed. Prolonged administration was used to accumulate data 
as to the degree of vesical emptying and amount of residual. In order to test 
this drug further, Furmethide was administered to patients with prolonged 
postoperative urinary retention varying from three to ten days in duration. 
After such protracted periods of catheterization, spontaneous micturition began 
within twenty-four to thirty-six hours after commencement of FTAI therapy. 

These satisfactory results encouraged the authors to use the drug earlier 
during the postoperative period. More recently, as soon as the patient has re- 
acted from anesthesia, Furmethide was begun in order to prevent the need for 
catheterization. At present the routine use of the drug commences with the ad- 
ministration of 10 mg. of Furmethide three times a day as soon as fluids are 
tolerated. The drug is usually given four to five hours after operation to initiate 
micturition at about six hours. If the oral use is contraindicated, 2.5 to 3 mg. 
of Furmethide may be given subcutaneously every eight hours. The presence 
of vaginal packings does not contraindicate the use of the drug unless actual 
compression of the urethra has been produced. If definite obstruction of the 
urethra or neck of the bladder is found, Furmethide should not be used. 

In this preliminary report we are analyzing the data obtained from one 
hundred patients (Table I) who received Furmethide after various gynecological 
operations. In this group there were two failures, which will be described in 
detail. 


TABLE I. OPERATIVE CASES TREATED WITH FTAI 


Abdominal Operations 59 
Total hysterectomy 26 
Subtotal hysterectomy 17 
Adnexal resections 10 
Myomectomy 2 
Laparotomy 4 

Vaginal Operations 41 
Parametrial fixation and anterior and 
posterior repair 24 
Urethroplasty 8 

(a) Kelly type 2 

(b) Tantalum plate 5 

(c) Fascia lata 1 
Anterior and posterior colporrhaphy 7 
Lefort colpocleisis 1 
Resection of vulva for tumor 1 


Case Reports 


The following cases are representative of our results in the patients studied 
in the various phases of this investigation. 


Case 1.—S. K. (576418), a 58-year-old white woman, was admitted for cystorectocele 
and first degree uterine prolapse. On Feb. 19, 1948, parametrial fixation and anterior and 
posterior colporrhaphy were performed. For two days after operation patient was unable to 
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void and was catheterized every eight hours, yielding from 200 to 600 cc. (Fig. 3). At the 

Large re- 


end of the second day patient began to void small amounts from 50 to 250 e.c. 
siduals, as high as 700 e¢.c., continued until the seventh postoperative day, at which time 
Furmethide was administered orally in doses of 10 mg. thrice daily. Within one day spon- 
taneous normal voiding began and residuals dropped to 25 ¢.c. The use of Furmethide was 


discontinued after three days. 
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700|- AP Colporrhaphy 
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Fig. 3. 


CASE 2.—B. A. (576858), a 56-year-old white married woman, suffered from cystorectocele 
Parametrial fixation and anterior and posterior colporrhaphy were 

For six days after these operations no voiding occurred (Fig. 4). 
On the seventh day patient 
On the eighth day Furme- 
Furme- 


and prolapse of the uterus. 

performed on Feb. 19, 1948. 
Catheterization every six hours yielded from 200 to 700 «¢.c. 
voided 50 to 250 ¢.c. but continued to have residuals of over 300 c.c. 


thide was started; residuals immediately decreased to 50 ¢.c. with voiding of 400 c.e. 


thide was continued for two days. Spontaneous voidings continued as long as the patient 


remained in the hospital. 
The authors are indebted to Dr. Joseph A. Gaines for permission to use his records of 


this case. 
CaSE 3.—R. F. (574984), a woman, aged 50 years, was admitted for urinary stress in- 


On Jan. 6, 1948, urethroplasty, and anterior and posterior 


For five days following operation no voiding occurred and 
On the sixth post- 


continence and cystorectocele. 


colporrhaphy were performed. 
periodic catheterization revealed from 200 to 900 ¢.c. of urine (Fig. 5). 


operative day the use of Furmethide was started; spontaneous urination resulted, with re- 
siduals below 100 c.c. and voiding continued with amounts up to 400 c.c. 
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CasE 4.—T. M. (576774), a 40-year-old white housewife, was admitted for a fibroid 
uterus; on Feb. 17, 1948, a total hysterectomy and bilateral salpingo-oophorectomy were per- 
formed. For the first thirty hours postoperatively the patient did not void (Fig. 6). Cathe- 
terizations revealed 200 to 700 ec. At thirty-four hours postoperatively, Furmethide was 
begun orally, resulting in the initiating of spontaneous voiding of from 100 to 400 ¢.c. Cathe- 
terized urine volume dropped precipitously so that after two days residual was only 25 e.c. 
Spontaneous voiding of large amounts continued and patient was discharged. 


The authors are indebted to Dr. Arthur M. Davids for permission to use his records of 
this case. 


Case 5.—F. D. (576796), a 42-year-old white parous woman, was admitted, complaining 
of urinary stress incontinence. On Feb. 19, 1948, a fascia lata urethroplasty, and anterior 
and posterior colporrhaphy were performed. For eighteen hours after operation no voiding 
occurred (Fig. 7). Catheterizations revealed urine volumes of from 100 to 300 c.c. Furme- 
thide was started, resulting in prompt. urination of 300 to 400 ¢.c. with residuals of 25 c.c. 
Furmethide therapy was discontinued after two days and spontaneous voidings occurred there- 
after. 


CASE 6.—C. L. (580045), a woman, aged 65, underwent operation on May 8, 1948, for 
complete uterine prolapse with eversion of the vagina. Parametrial fixation, and anterior 
and posterior colporrhaphy were performed. Two vaginal packings were left in place. Five 
hours after the operation patient received 10 mg. Furmethide and four hours later she voided 
200 c.c. Two hours later she received a second dose of Furmethide and one-half hour later 
she again voided. Furmethide was continued for one more day and spontaneous micturition 
continued. Such an extensive operation usually requires from two to five days of catheter- 
ization. In this case, FTAT resulted in early voiding without any catheterization. 


CasE 7.—B. 8. (577690) (Failure No. 1). A 52-year-old white, Jewish, para ii, gra- 
vida ii, diabetic widow was admitted because of a large cystorectocele and prolapse of the 
cervical stump. A supravaginal hysterectomy and bilateral salpingo-oophorectomy were per- 
formed in 1934 for fibroids and adenomyosis. Urine on admission showed a two plus albumin 
with many white blood cells in clumps. Diabetic status was satisfactorily controlled and on 
March 18, 1948, a parametrial fixation, and anterior and posterior colporrhaphy were per- 
formed. Furmethide orally, 10 mg. three times a day, was begun postoperatively; only two 
doses were administered. The drug was stopped by a member of the house staff because of 
profuse salivation. Urine cultures revealed Staphylococcus awreus, Bacillus coli, enterococcus 
and Bacillus pyocyaneus; this. urinary tract infection was treated with sulfadiazine and later 
with streptomycin. Because of bladder sediment and inability to void, an indwelling catheter 
with tidal drainage was continued from the second to the fifteenth postoperative days. After 
removal of the catheter, spontaneous voiding began. On the twentieth day, urine was clear 
and micturition was normal; patient was discharged on the twenty-second day with a good 
postoperative result. 


CASE 8.—T. C. (578240) (Failure No. 2). A 53-year-old white, para iii, gravida iv 
was admitted on March 22, 1948, because of third degree uterine prolapse. The vaginal mu- 
cosa was found to be dry and paper thin; this condition was treated with stilbestrol, 5 mg. 
daily for six days. On April 1, 1948, a parametrial fixation, and anterior and posterior col- 
porrhaphy were performed. At the time of operation the vaginal mucosa was found to be 
markedly thickened and edematous. Postoperatively, an indwelling catheter was introduced 
for four days and prophylactic sulfadiazine was administered. Urine culture showed entero- 
coccus. On the fifth postoperative day, Furmethide was begun orally but voiding failed to 
take place and the drug was discontinued after forty-eight hours; repeated catheterizations 
were required. The external urethral meatus was markedly swollen and edematous; a large 
area of the suture line along the anterior vaginal wall showed necrosis. Hot baths and heat 
lamp applied to the perineum were begun. Finally the edema began to subside and Furmethide 
was again begun on the fifteenth postoperative day. Voiding started on the following day. 
Further course was uneventful and she was discharged on the eighteenth postoperative day. 


id 


Volume 58 
Number 2 


Urine -cc. 


Urine-cc. 


FURMETHIDE FOR POSTOPERATIVE URINARY RETENTION 
‘Total Hyst. 
B. 9.0. 
|=Furmethide 
600}- 10 mg. oral 
400|- 
Cath.,’ spontaneously 
U 
300 
200 7 
; 
100 Voided 
1 2 3 4 
Days post-operative 
Fig. 6. 
400 
Urethroplast 
A.P. Colporrhaphy 
Fascia Lata | \ | 
300/- Q 
A 
A 
200+ v 
Cath. ; 
|=Furmethide 
10 mg. oral 
100-/ ¥ 
Voided 
1 2 3 


Days post-operative 


Fig. 7. 


383 


ag 
ic 
Be 
= 
if 
if 
4 
if 
8 
§ 
| 
4 
i 


GOLDBERGER, LANDESMAN, AND BURKE Am. J. Obst. & Gynec. 
August, 1949 


- Comment 


Cases 1 and 2 are representative of the overflow type of micturition with 
large residuals and with protracted periods of postoperative distention. Follow- 
ing the use of Furmethide, prompt relief of the distention and return to normal 
micturition resulted. Cases 3, 4, and 5 are examples in which no voiding oc- 
curred prior to Furmethide; treatment with FTAI resulted in prompt voiding 
with continued spontaneous emptying. In this second group, the use of the 
drug was begun at various postoperative times before any routine method of 
administration was established. Case 6 represents the present method of ad- 
ministration four to five hours following the operation without the use of routine 
catheterization. In this case, immediate spontaneous voiding occurred and no 
catheterization was required. 

In Cases 7 and 8 Furmethide failed to initiate normal micturition; the 
authors believe that several factors were in operation. Both cases had severe 
urinary infection and superimposed mechanical trauma produced by the use of 
indwelling catheters. In the first case, initial trial was limited to two doses 
only; the drug was discontinued because of minor side effects and misinterpreta- 
tion of the importance of salivation and perspiration. In the second case, edema 
and later necrosis of the anterior vaginal wall and external urethral meatus 
prevented normal painless micturition. Severe tenesmus was also present. 
Catheterization was continued until the local infection had subsided. 

In gynecological surgery, urinary retention remains an important problem 
during the immediate postoperative period. Especially is this true in operative 
eases that involve the anterior vaginal wall and urethrovesical neck. In this 
group of one hundred patients, the use of a new parasympathomimetic drug has 
been of value in initiating normal micturition with good emptying of the bladder, 
and greatly reducing the number of catheterizations. In cases of protracted 
postoperative urinary retention, this drug was of definite value in initiating 
spontaneous micturition and removing the need for further catheterization. 
More recently, this drug has been administered prophylactically in the immedi- 
ate postoperative period requiring no catheterization. In obstruction of the 
urethra or vesical neck, or in severe urinary infection, the drug is contraindica- 
ted. The authors believe that this initial investigation has indicated that FTAI 
has a definite place in the armamentarium of the gynecological surgeon in the 
prophylaxis and treatment of urinary dysfunction following pelvic surgery. 


Summary and Conclusions 


_ 1. Furmethide was administered for postoperative urinary retention fol- 
lowing gynecological surgery in one hundred eases. 
2. No serious toxic effects were observed. 
3. The routine use of FTAI orally in doses of 10 mg. three times a day is 
an adjuvant in the prevention of urinary retention: following gynecological 
surgery. 
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THE EFFECT OF TREATMENT WITH AN ANTIHISTAMINIC DRUG 
ON BLOOD PRESSURE AND URINE IN PREGNANT WOMEN 


Davip B. Horrman, M.D., Newark, N. J. 
(From the Newark City Hospital) 


O ADEQUATE explanation has yet been advanced for the pathogenesis of 
pre-eclamptic toxemia. It seems to me that there is an impressive parallel, 
however, between these disorders and the type of shock produced by histamine- 
like substances. Recent studies! show that in shock there is, at first, a rise in 
blood pressure. This remains high until decompensation takes place. In this 
connection, Moon! writes: 


‘‘Any kind of injury causes the adjacent capillaries to dilate and become 
more permeable. This is a local physiologic effect resulting in inflammatory 
hyperemia. The action of osmosis and maintenance of fluid balance between the 
blood and the tissues are absolutely conditioned upon the presence of a normal 
semi-permeable membrane between those compartments. ”’ 


Moon continues by explaining that conditions which affect the endothelium 
adversely always alter this quality of semi-permeability: ‘‘ Abnormal endo- 
thelial permeability upsets the mechanism of fluid balance and of absorption by 
which the blood is maintained at a composition and volume within physiologic 
limits; as a result, the blood volume decreases, and its concentration increases. 
Disturbance of renal function results, for the process of filtration through the 
glomerular endothelium is lowered progressively with hemoconcentration.’’ 


Shock occurs in varying degrees, and develops with varying rapidity. We 
are here concerned with that type that does not develop too rapidly. 


Beside the findings as above stated, there is, in a slow-developing case of 
shock, ‘‘A decrease in the alkaline reserve, a hemoconcentration, a decrease in 
the plasma ratio of albumin to globulin, decline of the sodium, and an increase 
of the potassium in the blood.’’ In shock there is also a retention of nitrogenous 
waste. The urine is concentrated, its specific gravity elevated, and it contains 
casts, albumin, and red cells. 

Postmortem examination of animals or human beings who die in shock re- 
veals congestion of the pleural and peritoneal surfaces. The venules of the 
omentum are congested, the mucosa of the intestinal tract develops a deep cya- 
notice color. The lungs, liver, and kidneys become deeply congested. The tissues 


of the viscera exhibit distention of the capillaries and the venules. The paren- ° 


chymatous or granular degeneration of the kidney is sometimes slight and some- 
times marked. It is evidenced by the usual slight pallor and swelling of the 
organ, except when the pallor is overshadowed by congestion, and. by fine granu- 
lation and vacuolization of the cytoplasm seen microscopically. Necrosis in the 
liver may concentrate around the central vein or may be irregularly distributed. 
These areas of parenchymatous degeneration are probably due to anoxia which 
is a marked feature of latter stages of shock. 
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Cerebral tissues show hyperchromatic granules, vacuolization, and frag- 
mentation of the tissues. This is most marked in the anterior hypothalmus. 
Adair, Hunt, and Arnell? analyzed vascular collapse in toxemias of preg- 
nancy and found a marked fall of blood pressure, prior to delivery and unac- 
companied by hemorrhage. McelIllroy*® concluded that shock associated with the 
puerperal state was due to toxemia. DelLee* confirmed this and stated that syn- 
cope during eclampsia is attended by acute pulmonary edema and that the con- 
dition resembles anaphylaxis. Necropsy findings supported this. In this con- 
nection DeLee has stated, ‘‘We believe that the nephritis (in eclampsia) is only 
part of the general picture affecting all the capillaries and body tissues.’’ And 
Moon! writes, ‘‘Most of the pathologie studies on eclampsia have emphasized the 
renal abnormalities and have failed to record the appearance seen elsewhere. 
When the conditions in other viscera have been described they conform closely 


to the pathology of shock.’’ 
Thus, pathologie findings in eclampsia are suggestive of a histamine or 
histamine-like reaction. 


Chesley’ found that pregnant women who have more ‘‘available water”’ 
than normal develop toxemia seven times as often as normal subjects. When ex- 
cessive ‘‘available water’’ and lowered serum protein were found together, there 
was an increased disposition to eclampsia. However, he states® that onecotic 
pressure of tissue fluid is not increased in toxemia and capillary permeability 
cannot be great as indicated by the low protein content of edema fluid. Also, 
rate of filtration from arm capillaries was less than normal due to increased 
hydrostatic pressure of the tissue spaces. 

McLennan‘ showed that the filtration through capillaries in pregnant tox- 
emic women is less than filtration rate in normal pregnancy, because of the 
presence of edema. 

Studies on blood volumes in pregnant women have been in agreement that 
there is a gain in total volume of blood and that there is hydremia, but they do 
not agree on amount. Recently, Macarthur* showed that there was a relative 
hemoconcentration in toxemic women. 

In spite of some conflicting evidence, I felt that there are enough pathologie 
findings to support the thesis that the manifestations of pre-eclamptie toxemia 
are due to some histamine or histamine-like substance. The work of Smith and 
Smith® on the presence of ‘‘menstrual toxin’’ gave added support, in that it 
might be the injuring agent which would release histamine by its noxious ac- 
tion. 

Thus, I felt that a trial with an antihistamine drug on a pre-eclamptic 
woman would be justified, although a careful search of the literature failed to 
reveal any previous use of antihistamine drugs for this purpose. 


Material 


Patients were chosen from the prenatal clinic of the Newark City Hospital. 
Ninety per cent of these patients are Negro and are in the low-income group. 
They frequently miss their clinic appointments even though they might be ill 
and are informed of the importance of prenatal visits. Some who are acutely 
ill and are urged to enter the hospital will refuse to do so and have to be treated 
as ambulatory cases. The visiting nurses of this clinic see patients who miss 
appointments at home, take their blood pressures, and try to see that orders are 
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carried out as to rest, salt and fluid restriction, ete. If a rise in blood pressure 
is noted, albumin is found in the urine, or an excessive gain in weight is noted, 
the patients are placed on a sodium-poor diet and fluids,are restricted. If, in 
spite of this regime, blood pressures still remain high, or albuminuria still per- 
sists, they receive 50 mg. of Pyribenzamine three. times a day in conjunction 
with the salt and fluid restriction. This regime was tried only on patients in 
the clinic and was not followed in the hospital. Blood pressures were considered 
elevated if they were above 140/80 in patients whose normals were below this 
as noted in former visits to the clinic. 


Patients Treated 
The patients were divided into three groups: 


Group I. No rise in blood pressure but albumin persisting in the urine. 
Group II. Rise in blood pressure but no albumin in the urine. 
Group III. Both rise in blood pressure and albumin in the urine. 


Group I, Albuminuria Only.—All urines were noneatheterized. Albumin 
was determined by heat and acetic acid and was reported as one, two, three, or 
four plus according to the density of the cloud. 

Thirteen patients in this group were treated with 50 mg. of Pyribenzamine 
three times daily together with salt restriction. Only patients who did not 
respond to the usual therapy of salt restriction were so treated. 


TABLE I. Group I. ALBUMINURIA 


AMOUNT 
OF 
WEEK OF ALBU- 
GESTA- NO.OF MINU- 
TION WEEKS RIA 
TREAT- MEDICA- BEFORE 
PATIENT GRAVID- MENT* TION TREAT- 
NO. ITY AGE STARTED TAKEN MENT RESULTS 
1 i 15 34 6 2+ No change 
2 iii 23 37 3 3+ Urine negative in two weeks 
3 i 16 30 7 2+ Urine 1+in one week. Remained 
until delivery 
+ i uy 37 3 1+ Urine negative in one week 
5 i 17 32 2 1+ Urine negative in one week. Al- 
bumin reappeared one week after 
medication discontinued 
6 i 23 36 q 1+ Urine negative in one week 
7 i 20 34 2 1+ Urine negative in one week 
8 sf 22 36 + 2+ Urine negative in three weeks 
9 ili 39 30 9 1+ Urine negative in one week 
10 ii 31 30 2 2+ Urine negative in one week 
11 ii 18 34 2 1+ Urine negative in one week 
12 i 18 32 4 1+ Urine negative in one week 
13 i 21 37 3 1+ Urine negative in one week 


*FKifty milligrams Pyribenzamine three times daily. 


The urine did not become free of albumin in two patients (Patients 1 and 
3) of this group. Both of them were primiparas and both were in the very 
young age group. In only one patient (Patient 5) did albumin again reappear 
in the urine after the discontinuance of Pyribenzamine. In ten patients, the 
urine was frée of albumin after one week of this therapy. 

Group II. Hypertension Only.—Twelve patients were treated in this group. 
Ten patients had a substantial fall in blood pressure which was maintained until 
delivery. On two patients (Patients 1 and 3) no improvement was noted after 
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Pyribenzamine was administered. Patient 1 had an initial drop in blood pres- 
sure from 142/88 to 130/80, but then it gradually rose to 144/80 and a still- 
birth resulted. Patient 3 had to be admitted to the hospital for a pre-eclampsia 
and delivered a living child six days after admission. She had a hyperten- 
sion in her last pregnaney which had resulted in a stillborn. Patients 3, 6, 8, 
and 9 had histories of hypertension in One or more previous pregnancies. 

Patient 8 stopped Pyribenzamine two weeks before delivery and there was 
a gradual rise in her blood pressure from 124/60 to 138/80 and it remained at 
this level until delivery. 


TABLE II. Group II. HYPERTENSION 


WEEK OF 
GESTA- TOTAL 
TION NUMBER 
TREAT- OF 
PATIENT GRAVID- MENT* WEEKS 
NO. ITY AGE STARTED TREATED RESULTS 
1 i 18 36 4 Blood pressure 142/88 to 130/80 in one 
eng Gradually climbed to 144/80, Still- 
irth. 
2 ii 20 32 8 Blood pressure 152/80 to 120/60 in two weeks. 
Remained at this level. 
3 vi 29 32 8 Blood pressure 140/80, climbed steadily to 
160/110. Admitted for pre-eclampsia. 
4 i 20 28 8 Blood pressure 140/82 to 100/50 in two weeks. 
Remained at this level. 
5 iii 23 24 12 Blood pressure 146/84 to 120/70 in three 
weeks. Remained at this level. 
6 vi 40 34 6 Blood pressure 144/90 to 114/58 in two weeks. 
Remained at this level. 
7 vi 29 36 4 Blood pressure 148/84 to 134/78 in one week. 


Remained at this level. 

8 il 22 36 2 Blood pressure 150/90 to 124/66 in one week. 
Patient stopped medication and blood pres- 
sure rose to 138/80 in two weeks. 

9 iii 28 36 4 Blood pressure 154/90 to 118/70 in one week. 
Next week was 130/80. Continued at this 
level until delivery. 


10 iii 21 35 5 Blood pressure 140/80 to 116/66 in one week. 
Remained at this level. 

11 i 17 37 3 Blood pressure 150/90 to 130/70 in one week. 
Following week 134/80. Remained until de- 
livery. 

12 ii 23 36 4 Blood pressure 140/80 to 106/50 in one week. 


Remained at this level. 


*Treatment 50 mg. Pyribenzamine three times daily. 


Group III. Albuminuria and Hypertension.—In this category fifteen pa- 
tients were studied. Twelve patients showed a substantial drop in the blood 
pressure under medication. In the other three (Patients 12, 13, and 15) there 
was either no change in the blood pressure or there was a definite rise, and no 
effect was seen in the albuminuria. In Patient 11 there was a drop in the blood 
pressure but no effect was noted on the albuminuria. 

Several of the patients’ histories during this study require closer attention : 


PATIENT 2.—Under medication, her blood pressure dropped satisfactorily. When Pyri- 
benzamine was discontinued, her blood pressure rose sharply and she had to be admitted to 
the hospital with a diagnosis of pre-eclampsia. This happened twice during her pregnancy. 
After her second admission she continued Pyribenzamine and no further trouble ensued. 
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TABLE III. Group III. HYPERTENSION AND ALBUMINURIA 


WEEK 
STARTED RESULTS 
PATIENT GRAVID- MEDICA- DELIV- 

NO. AGE ITY TION* BLOOD PRESSURE URINE ERY 

ul 29 ii 30 150/90 to 120/80 2+ albumin to negative Living 
in one week in one week 

2 29 i 24 166/70 to 120/68 1+ albumin to negative Living 
in three weeks in one week 

3 21 i 24 150/90 to 122/70 24+ albumin to negative Living 
in one week in one week 

4 24 lii 37 140/80 to 124/80 1+ albumin to negative Living 
in two weeks in one week 

5 17 i 35 144/82 to 124/80 1+ albumin to negative Living 
in one week in one week 

6 37 iii 36 146/80 to 110/76 1+ albumin to negative Living 
in two weeks in one week 

if 34 svi 32 154/90 to 132/80 1+ albumin to negative Living 
in two weeks in one week 

8 32 xi 32t 184/90 to 126/76 3+ albumin to 1+ in Living 
in three weeks three weeks 

9 26 vi 32 150/100 to 130/80 1+ albumin to negative Living 
in one week in one week 

10 21 iii 34 140/80 to 112/80 1+ albumin to negative Living 
in two weeks in one week 

11 37 Vv 32 140/80 to 116/80 2+ albumin. No change Living 
in two weeks 

12 23 i 34 132/76 to 136/100 3+ albumin. No change t 
in one week 

13 27 i 30 132/82. No 3+ albumin. No change  Still- 
change birth 

14 16 i 38 154/78 to 148/88 2+ albumin. No change Living 
in one week 

a5 42 Vv 32 132/72 to 152/74 1+ albumin. No change Living 


in two weeks 


*Fifty milligrams Pyribenzamine three times daily. 
{For first two days medication 100 mg. Pyribenzamine three times daily. 
tBirth three weeks premature, died two days after delivery. 


PATIENT 3.—A similar situation existed in this patient. Her blood pressure when 
medication was started was 144/90 with a two plus albuminuria. In one week, her urine was 
negative and her blood pressure was 134/80. She then disappeared from the clinic for eight 
weeks. On her return, her blood pressure was 150/90, urine was negative. Under Pyri- 
benzamine in one week her blood pressure was 122/70 and remained at this level until de- 
livery. 


PATIENT 7.—This patient had three stillbirths. She had pre-eclamptic toxemia during 
her last five pregnancies. She was at first treated when her blood pressure was 140/90 with 
a one plus albuminuria. In one week, her urine was negative and her blood pressure was 
120/80. Medication was discontinued at this time by error and the following week her blood 
pressure was 154/90. Her urine at this time was negative. Under Pyribenzamine, her blood 
pressure reached 132/80 and remained at this level until one week before delivery, when 


Pyribenzamine was again discontinued by the patient. Just before going into labor her 


blood pressure was 150/110. 


PATIENT 8.—This patient has had severe pre-eclampsia since her fifth pregnancy. Her 
last pregnancy ended in a stillbirth. She placed herself on a salt-poor diet two months before 
her appearance at the clinic and had been taking, daily, epsom salts for three weeks. At her 
first visit, her blood pressure was 184/90 with a three plus albuminuria. She refused to be 
hospitalized and was placed on 100 mg. Pyribenzamine three times daily. In two days her 
blood pressure was 162/90 and her urine contained a two plus albumin, Fifty mg. of Pyri- 


Ne 
he 
baa 
a 
: 
4 
| 
4 
| 
| 
i} 
ae 
| 
it 
% | 
| 
Lie 


Am. J. Obst. & Gynec. 


benzamine were then ordered three times daily. Her. blood pressure gradually dropped to 
126/76 in about three weeks and her urine contained a one plus albumin. The next three 
weeks she did not appear in clinic and no medication was given. Her blood pressure gradually 
climbed to 170/90 and her urine contained a three plus albumin. She was hospitalized at 
this time and she delivered a living child a week later. 


PATIENT 9.—This patient had a history of pre-eclampsia in her second and third preg- 
nancies. Under Pyribenzamine therapy, her blood pressure dropped from 144/80 to 126/52 
in one week. This medication was discontinued and in three weeks time her blood pressure 
rose to 150/100. Under Pyribenzamine her blood pressure again gradually dropped to 130/80 
and remained at this level until delivery. 


PaTIENT 11.—This patient’s blood pressure dropped under Pyribenzamine from 140/80 
to 116/80 in two weeks. No change occurred in the albuminuria (two plus when medication 
was started). Her blood pressure gradually climbed and reached 132/66 in three weeks. 
It remained at this last level until delivery. 


PATIENT 12.—On a salt-free diet, this patient’s blood pressure dropped from 140/90 
to 112/70. However, her urine still contained a three plus albumin. Pyribenzamine, 50 mg. 
three times daily, was prescribed. Four days after Pyribenzamine was ordered, her blood 
pressure was 170/110. She was admitted to the hospital for a pre-eclamptic toxemia for a 
period of one week. When she returned to the clinic a day after discharge from the hos- 
pital her blood pressure was 132/76 and she had a three plus albuminuria. Again 50 mg. 
three times daily were ordered and her blood pressure rose to 136/100. Her urine still con- 
tained a three plus albuminuria. She delivered soon after this visit to the clinic, three weeks 
prematurely, and her baby died two days after birth. 


PATIENT 13.—This patient’s blood pressure rose suddenly from 120/80 to 170/90 with 
a three plus albuminuria. One hundred mg. Pyribenzamine three times daily were ordered. 
No change occurred in the hypertension or the albuminuria in two days and the patient was 
admitted to the hospital for pre-eclamptic toxemia. She returned to the clinic two weeks later 
at which time her blood pressure was 132/82 and her urine contained three plus albumin. 
She was placed on 50 mg. Pyribenzamine three times daily. No change occurred in the hyper- 
tension or the amount of albumin in the urine. She delivered a stillborn infant eight weeks 
later. 


PATIENT 15.—This patient was started on 50 mg. Pyribenzamine when her blood pres- 
sure was 132/72 and her urine contained a one plus albumin. Her blood pressure gradually 
climbed to 152/74 and no change occurred in the amount of albumin in the urine. 


Summary 


1. Forty patients were treated with Pyribenzamine. 
Thirteen patients had albuminuria: 


bo 


a. Eleven became albumin free. 
b. Two showed no improvement. 


3. Twelve patients were treated for hypertension : 


a. Ten showed a definite drop in blood pressure. 
b. Two were not benefited. 


4. Fifteen patients with hypertension and albuminuria were treated: 


a. Twelve showed a definite drop in blood pressure. In eleven of 
these, the urine became albumin free and they improved. 
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b. Three were not benefited either in hypertension or albuminuria. 
One of these had a stillborn infant and one had a premature infant that 
died two days after birth. 


Conclusion 


From this study, I believe that there is some value in the use of an anti- 


histaminie drug in pregnant women with a rise in blood pressure, albuminuria, 
or a combination of both. Further confirmatory evidence would be desirable. 


I would like to express my appreciation to Drs. John N. Pannullo, William Antopol, 


and Louis E. Goldberg for their criticism and help. 


1 


Pyribenzamine was supplied by Ciba Pharmaceutical Products, Ine. 
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NEW METHOD OF DOVETAIL APPROXIMATION OF THE LIGAMENTS 
IN VAGINAL HYSTERECTOMY FOR PROCIDENTIA* 


A Preliminary Report 


Harry Stuckert, M.D., F.A.C.S., anp JAMES R, Herron, M.D., 
PHILADELPHIA, Pa. 
(From the Department of Obstetrics and Gynecology, Jefferson Medical College) 


HE purpose of this paper is to present a variation in the handling of the 

stumps of the broad ligaments during vaginal hysterectomy for procidentia. 
This modification adds to the support of the bladder and vaginal vault, thus 
diminishing the likelihood of descent of the bladder with recurrence of urinary 
symptoms and preventing subsequent prolapse of the vagina] vault. 

The indications for vaginal hysterectomy and its merits will not be discussed 
here, as these have been adequately treated elsewhere in the medical literature.’* ™ 

Unfortunately, it is difficult to assess the value of the various procedures 
which have, from time to time, been suggested for the management of the stumps 
of the broad ligaments and repair of the pelvic floor in vaginal hysterectomy for 
prolapse. For a time, during the years following the report of the Mayo-Ward 
technique with imbrication of the broad ligaments, it seemed as if this method 
was indeed the best answer to the problem, and that a standard method had at 
last been attained. Recently, however, a number of innovations in technique 
have been suggested, and several articles have appeared, taking up anew the 
subject of the anatomy and physiology of the structures involved.* * * 12 These 
facts would seem to indicate that some uncertainty has arisen as to the efficacy 
of the Mayo-Ward technique. Follow-up reports and statistics of end results 
are so few and far between, that we cannot look to them for help in selecting 
this or that method as likely to yield best results. 


There have been several articles written attributing to various anatomical 
structures the major importance in uterine support. Among these are articles 
by Mengert,’ Barnes,* W. Shaw,° Harrison,’ and Power.® 


Just as different surgeons consider various anatomical structures as the 
major source of uterine support, so various operators have devised techniques in 
their efforts to get excellent results with vaginal hysterectomy for procidentia, 
as the Mayo-Ward technique, the Gellhorn-Emmert" ? modification of the Dick- 
inson technique, the Veenboer and Kooistra® technique, the Heaney® technique, 
the Campbell’® technique, and many others. 


The results reported from series of cases operated upon by these different 
techniques show an incidence of faulty results varying from 4 to 30 per cent of 
the cases. Most of the poor results were recurrences of cystocele, rectocele, en- 
terocele, and urethrocele, and shortening of the vagina. The common feature of 


*Presented at a meeting of the Obstetrical Society of Philadelphia, Pa., May 6, 1948. 
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all these operative interventions suggested heretofore has been the approximation 
: of the ligaments in the midline, and it is exactly from this particular procedure 
4 that the present author has deviated. 


With the dovetail approximation of the ligaments here proposed, the sup- 
: port of the bladder and vaginal vault is strengthened, thus diminishing the possi- 
; bility of descent of the bladder with recurrence of urinary symptoms and pre- 
venting prolapse of the vaginal vault. 


In all, tenty-five patients have been operated upon by this technique, and 
have been foi.swed up from one to four years postoperatively. These patients 
are all free from recurrence of urinary symptoms and prolapse of the vaginal HE 
vault. 


Peritoneal 
Cavity Cervical Area 


Vaginal 
Mucosa 


Cervix 


Stumps of 
Broad Ligament 


Procedure 


After the patient has been anesthetized (most frequently fractional spinal 
anesthesia), the patient is catheterized. The practicability of a vaginal hysterec- 
tomy is reassessed during bimanual examination (Fig. 1). The cervix is exposed, 
grasped, and pulled down to its limit. A racquet-shaped incision, through the 
vaginal mucosa with its point just posterior to the urethral meatus, is made 
around the cervix. The bladder is freed from the uterus by blunt dissection and 
pushed up. An incision is made through the peritoneum in the posterior vaginal 
vault, and two fingers are inserted to be used as a guide in making an anterior 
entry into the peritoneal cavity. The fundus of the uterus is delivered between 
the bladder and the cervix. Each broad ligament is then clamped and ligated in 
three sections from above downward (Fig. 2) and the clamps left in place. The 
uterus is then removed. 


The repair is begun by closing the peritoneum above the stumps of the broad 
ligaments with a continuous suture (Fig. 3). Mattress sutures are then placed 
in each segment of the broad ligaments (Fig. 4) distal to the ligatures, and the 
ends left long. The pelvic peritoneum and cellular tissue are then freed by blunt 
dissection from the vaginal mucosa. The long ends of the sutures of the right 
upper segment are passed through the vaginal mucosa on the left (Fig. 5), about 
11% inches from the urethral meatus, and tied. The sutures of the left upper 
segment are passed through the right vaginal mucosa in the same way. The 
remaining stumps are anchored alternatively in the same way, being attached 
further posteriorly to the vaginal mucosa. The vaginal mucosa is trimmed and 
closed with a continuous suture (Fig. 6). A catheter is placed into the urethra 
and bladder. A posterior colporrhaphy and perineorrhaphy are then performed. 
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Fig. 3. 
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Fig. 4. 
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The present report, with a record of no anatomical recurrences in a series 
of twenty-five cases, indicates that the procedure here described will prove to be 
of real value in improving the end results of vaginal hysterectomy for procidentia. 


Fig. 5. 
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Fig. 6. 
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Discussion 


DR. ROBERT A. KIMBROUGH, JR.—I would like to ask the essayist if he pays any 
especial attention to fixing the top of the vagina to the uterosacral ligaments as a measure 
for obtaining vaginal depth. I was interested in the statement ‘‘no appreciable shortening 
of the vagina occurs following this operation.’’ I would like a definition for the word 
‘‘appreciable’’ in this statement. I am still looking for a method which will give no 
shortening of the vagina. 


DR. GEORGE A. HAHN.—I have had the privilege of seeing Dr. Stuckert do a 
number of these vaginal hysterectomies and to me this seems to be a very logical method. 
The point that sticks in my mind was that a sort of hammock or basket was formed by 
the tissues pulled criss-cross so that the more pressure was exerted downward, the greater 
the tension pulled upward. I also saw several patients postoperatively and they had ex- 
cellent postoperative results. I was impressed by the number of enteroceles mentioned in 
this report as encountered by other methods and was interested to know if they had any 
result like this in their procedure. 


DR. JAMES R. HERRON.—In answer to Dr. Farrell’s question, we found no excessive 
tension causing lower abdominal discomfort postoperatively in a number of procedures nor 
has there been any difficulty in handling the cases. Dr. Hahn, we have had no enteroceles 
so far. Dr. Scheffey, we have had no postoperative bleeding. Dr. Kimbrough, there has 
been no special suturing of the vaginal vault to the uterosacral ligaments. As to what is 


appreciable shortening of the vagina, I suppose that has a lot to do with the patients and 
their activities. Dr. Montgomery, we have had no unusual bladder disturbances. We 
usually catheterize the patient for five to seven days. 


DR. STUCKERT (Closing).—As far as the questions that have been asked, I might 
say again, we have had no postoperative hemorrhage of any kind and as far as the bladder 
is concerned, the postoperative procedure is to keep a catheter in the bladder for possibly 
six days or so, irrigating the bladder occasionally and then removing the catheter and sub- 
sequently catheterizing the patient every eight or ten hours if necessary. Eventually they 
void without any difficulty whatsoever. 

I realize we are reporting only a small number of cases but previously it has been 
the author’s unpleasant experience to have cystoceles and enteroceles re-form and prolapse 
of the vaginal wall occur. With this thought in mind, it was decided to treat the broad 
ligaments as stated tonight. 

As Dr. Hahn has stated, by drawing the stumps of the broad ligaments across to the 
opposite side of the vaginal wall, one develops or produces a so-called pelvic diaphragm 
upon which the bladder will rest. We have followed up these patients either by letter or 
by seeing them personally and, so far, we have not had a single patient complain of any 
bladder disturbance. 

There is no evidence of any prolapse of the vaginal wall or the recurrence of a 
cystocele. As far as the length of the vagina is concerned, we have had no complaints 
about that. Apparently, from examining these patients postoperatively from time to time, 
I would say that, while the vaginal canal may be shortened slightly, it is of no incon- 
venience to the patient. 
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FATTY ACID THERAPY OF PRURITUS VULVAE 


ARTHUR M. Davins, M.D., Anp ABNER Kurtin, M.D., New York, N. Y. 
(From the Gynecological Service of Mt. Sinai Hospital) 


RURITUS vulvae is a distressing and common complaint which heretofore 

has not responded with ease to the usual therapeutic procedures. Analgesic 
ointments, x-ray and tattooing have all been used with varying and unpredict- 
able results. The itching may be mild or of such severity that life is intolerable. 
The sleepless, haggard woman who has gone from doctor to doctor in futile 
search for relief is not an uncommon type of patient. 


Pruritus vulvae is a diagnosis which expresses a symptom and not a cause. 
The success of any therapeutic endeavor in large measure rests upon an accurate 
diagnosis of the disease. The vulvar skin may appear normal or may show all 
degrees of excoriation, secondary infection, and lichenification. In many cases 
no cause can be found and this is the group usually considered to be psychogenic 
in origin. 


The following table is a rough grouping to enable the physician to have a 
working diagnosis in treating these cases. 


1. Pruritus vulvae as part of a generalized dermatosis (scabies, lichen planus, neuro- 
dermatitis, psoriasis, etc.). 

2. Pruritus vulvae secondary to primary disease of the vulva (leucoplakia, kraurosis, 
contact dermatitis). 

3. Pruritus vulvae secondary to menopausal changes (atrophic vulvitis). 

4, Pruritus vulvae secondary to vulvovaginitis (trichomoniasis, mycotic vulvovaginitis, 
specific and nonspecific bacterial infections of the vagina and vulva, chemical vulvovaginitis, 
pruritus vulvae associated with diabetes, dermatophytosis). 

5. Pruritus vulvae secondary to local infestations (pediculosis, enterobiasis, etc.). 

6. Pruritus vulvae with no apparent cause. Psychogenic? 


In this particular study all cases of pruritus vulvae in the out-patient de- 
partment were referred to a special gynecological clinie where they were classi- 
fied and treated by a team consisting of a gynecologist and dermatologist. A 
history was taken and the local lesion described in each case. A routine urine 
examination for sugar, and vaginal smears for Trichomonas and Monilia were 
done. Skin cultures and biopsies were performed when indicated. Each case 


was analyzed for its position in the etiological table given above. The cases 


accepted for study consisted of : 


1. Diabetic vulvitis (clinical diabetes associated with acute eczematoid skin changes 
with and without demonstrable yeast organisms in the vaginal smears). 

2. Mycotic vulvovaginitis (yeast-laden vaginal discharge with secondary vulvar eczema- 
tization). 

3. Menopausal vulvitis (all cases of pruritus vulvae with onset at or after menopause 
and associated with atrophic skin changes on the vulva). 

4, Unclassified as to cause but all associated with long-standing pruritus with secondary 
lichenification. 
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The observation had previously been made by us that certain fatty acids 
and their salts (propionic and undecylenic acid) in a suitable ointment base 
have a marked antipruritice effect when used on the vulvar and perianal skin. 
All of our cases were treated in the same manner. A 15 per cent sodium pro- 
pionate ointment was rubbed into the vulvar and perianal skin two or three 
times daily. A vanishing cream base containing a wetting agent, 1 per cent 
aerosol, was found to be most suitable. Patients with vaginal discharge were 
instructed to use a 5 per cent sodium propionate douche morning and night. In 
a number of cases, vaginal suppositories of 10 per cent sodium propionate in 
cocoa butter were used in conjunction with the application of the vulvar oint- 
ment. Petrolatum and carbowax bases were found to be too greasy for use in 
moist areas subject to friction. In the vast majority of cases the relief of symp- 
toms was rapid and most gratifying. 


Results 


A group of fifteen cases of diabetes with associated pruritus vulvae were 
treated. These patients were under treatment in the diabetic clinic and their 
diabetes was under control. The duration of symptoms varied from one month 
to three years. The vulva in these cases exhibited a fairly characteristic pic- 
ture. The color varied from a salmon pink to a beefy red. The normal skin 
was replaced by a nonmarginated, moist, excoriated surface. The severe cases 
had marked abrasions of the skin which in ‘the more widespread involved the 
intererural regions. In eight, or over 50 per cent, of these patients relief was 
complete after treatment for one week. The remaining seven cases required two 
to four weeks for complete restoration to normal. 

Eight cases of nondiabetic mycotic vulvovaginitis were treated. All of 
these cases had marked vaginitis with irritating discharge and severe pruritus 
vulvae. These patients were treated with a combination of 10 per cent sodium 
propionate vaginal suppositories twice daily and the application of 15 per cent 
sodium propionate ointment to the vulva two to three times daily. All but one 
of these patients responded uniformly well with disappearance of symptoms in 
one to three weeks. The vaginal mucosa and vulvar skin appeared normal at the 
termination of the treatment and no yeast fungi could be isolated. In one ease, 
despite the relief of symptoms while under therapy, the vaginal discharge and 
itching returned within a week after cessation of treatment. This occurred 
after three successive courses of therapy. 

Twenty-two cases of menopausal or atrophic vulvitis were treated in this 
series. The patients’ ages ranged from 50 to 77 years and the duration of symp- 
toms extended from one month to twelve years. The local pathology basically 
is an atrophy of the deep vulvar structures and is often associated with a thin, 
dry, waxy skin. This underlying picture can be complicated by all degrees of 
excoriation and infection resulting from scratching and poor hygiene. The 
worst case in this group was in a 77-year-old woman who had been suffering 
from pruritus for four years. The entire vulva and intercrural regions were 
excoriated and edematous. The response in this particular case was most im- 
pressive. At the end of three weeks this patient was symptom free with a vul- 
var skin which had completely epithelialized, was normally moist and did not 
have the shiny dry appearance characteristic of a woman of her age. In general, 
the menopausal cases required a longer treatment period for complete relief than 
did those patients suffering from mycotic vulvovaginitis. They were treated by 
local applications of 15 per cent to 20 per cent sodium propionate ointment two 
to three times daily. Most patients began to feel better after a few days and 
relief was progressive. Pruritus disappeared in a period varying from two to 
eight weeks. The local skin response was striking in this group of patients. At 
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the termination of treatment the skin no longer appeared dry, shiny, or scaly, 
but was moist and had a normal texture. Three patients in this group still com- 
plained of itching after two months of treatment. There had been marked im- 
provement in the condition of the vulvar skin in each ease but itching could not 
be completely relieved. The menopausal patient who has suffered from pruritus 
vulvae usually does not wish to stop the application of the ointment despite com- 
plete relief of symptems. She fears return of itching. We have seen no ill 
effects from prolonged application of the ointment in these patients. 


Two patients who had had vulvectomies for leucoplakia were treated be- 
cause of persistent itching in the areas of the vulvectomy scars. Both patients 
were greatly relieved of the pruritus and in one of these cases there was a marked 
desquamation of the thickened epithelium at the skin margins of the vulvectomy 
sear. Following this desquamation a normal epithelium remained. 


Four patients who had suffered from long-standing pruritus and had 
marked secondary lichenification were treated. In treating these patients, 1 
per cent salicylic acid was added to 20 per cent sodium propionate ointment. 
The itching was completely relieved in three cases and partially in the fourth 
ease. The therapy was prolonged in these cases and there was progressive de- 
squamation of the thickened, pale, lichenified areas. 


Discussion 


R. L. Alter et al.’ treated a series of cases suffering from mycotie vulvo- 
vaginitis. They used a vaginal jelly containing sodium and calcium propionate 
and obtained excellent results. We have obtained similarly good results in this 
type of case using the fatty acids as a douche or vaginal suppository. The treat- 
ment is effective and the response rapid. 

The contribution of this publication is the demonstration of the value of 
fatty acids in the treatment of pruritus vulvae unassociated with frank mycotic 
infections. The cases of atrophic vulvitis and those associated with secondary 
lichenification showed excellent anatomic as well as symptomatic effects. In 
the aged patient the skin, especially that of the vulva, undergoes atrophic 
changes which in turn reduce the normal excretion of fatty acids of the skin. 
The marked reduction or the absence of the fatty acids probably produces skin 
changes which may be associated with pruritus. The application of the pro- 
pionates in a suitable ointment base relieves the pruritus and the skin regains 
the appearance of a more normal structure. The dryness, scaling, and waxiness 
disappear and the skin turgor is greatly improved. 


There are certain cases of pruritus vulvae which do not respond to local 
treatment. There are patients who complain of severe symptoms and demon- 
strate neither visible skin changes nor evidence of scratching. Others in this 
same category complain only of severe burning. These two groups of patients 
may well fall into a true psychogenic class and will require careful psychiatric 
evaluation and treatment. 

Recent investigations have indicated that the cutaneous secretory glands 
(sweat and sebaceous) produce protective substances which inhibit the growth 
of skin pathogens and saprophytes.”»* The odd chain fatty acids are apparently 
the most important antibiotics of the skin. The propionates are not only fungi- 
cidal but also bacteriostatic against the skin cocci. 
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The physical atrophy of old age is paralleled by diminished secretory ac- 
tivity. It is logical to assume that the dimunition of protective factors will per- 
mit the overgrowth of skin organisms with consequent local infection and sensi- 


tization to their products. The relief secured by the local application of sodium 
propionate indicates that this supposition is probably correct. 


Summary 


The value of sodium propionate as an ointment, douche, and suppository 
has been shown in the treatment of pruritus vulvae due to a variety of causes. 
An unreported group of pruritus ani cases have also cleared under this therapy. 
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EXCESSIVE ESTROGENS AND CERVICAL CARCINOMA* 


R. R. GREENE, M.D., anp E. E. Suckxow, M.D., Cuicago, Iu. 


(From the Department of Obstetrics and Gynecology, Northwestern University Medical 
School and Wesley Memorial Hospital) 


T HAS been claimed’ and widely quoted? that vitamin B deficiency (thiamin 
and possibly riboflavin) may indirectly cause carcinoma of the uterus. The 
postulated mechanism is as follows: Normally the liver inactivates or destroys 
endogenous estrogens. With vitamin B deficiency, it loses this ability and the 
endogenous estrogens therefore become excessive in amount. The excessive 
estrogens in turn cause the carcinoma of the uterus. 

In a later publication® the subject was limited specifically to carcinoma of 
the cervix. It was claimed that in 50 patients with carcinoma of the cervix 
evidence of excessive tissue estrogen was found in 92 per cent, as judged by 
cervical cornification smears, thiamine deficiency in 86 per cent, and riboflavin 
deficiency in 38.8 per cent. An additional. factor favoring the estrogen-produc- 
tion of carcinoma theory was introduced. This was based on the belief that some 
degree of cervicitis is present in four out of five adult women. It was claimed 
that the infection in turn caused an increased concentration and fixation of estro- 
gen in the cervical tissues and thus caused an even greater possibility of carci- 
noma of the cervix. This theory is based on experimental work in the rabbit by 


Brunelli. He produced an acute hyperemic inflammatory reaction by local. 


application of chloroform to the skin. His animals were then injected with 
estrogens intravenously and he was able to show estrogenic activity in extracts 
from the edematous hyperemic tissue, but not from control areas of the same 
animal treated locally with normal saline solution. He explained this by the 
known facts that circulating estrogens are bound to protein and that the tissue 
edema in such a reaction is due to transudation of proteins through the damaged 
blood-vessel walls. Part of the transudated protein carried bound estrogen 
with it. 

There are no acute hyperemia and massive edema due to transudation of 
proteins in the chronically infected human cervix. The findings differ from 
those in Brunelli’s rabbits. The assumption is, therefore, not warranted that 
there is also an increased local concentration of estrogens with chronic cervicitis. 

If carcinoma of the cervix is caused by prolonged stimulation by excessive 
endogenous estrogen due to vitamin B deficiency, evidence of the effects of this 
excess should be demonstrable in other organs. It is commonly accepted that 
prolonged excessive estrogen stimulation causes hyperplasia of the endometrium. 
One would naturally expect, then, to find hyperplasia of the endometrium in 
patients with cervical carcinoma. The absence of hyperplasia would decrease 
the credibility of the estrogen theory of causation. 


*Supported in part by a grant from Ciba Pharmaceutical Products, Inc. 
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Accordingly, the microscopic preparations from the Gynecologic Pathology 
Laboratory of Northwestern University Medical School of tissues from patients 
with carcinoma of the cervix have been examined. Ordinarily, only the cervical 
lesion is biopsied prior to the institution of radiation therapy. Consequently 
endometria were available in only eleven patients with carcinoma of the cervix. 
Hyperplasia of the endometrium was found in only one of these eleven patients. 
The findings in the remaining ten patients were as follows: early proliferative, 
1; early secretory, 2; mid- or late secretory, 3; mixed proliferative and secretory, 
1; typical postmenopausal (atrophic with areas resembling early proliferative), 
1; and atrophic, 2. In ten of these eleven patients with cervical carcinoma, there 
was, therefore, no evidence of excessive endogenous estrogen as judged by the 
status of their endometria. 

It is realized that this series is inadequate in itself, due to the relatively 
few endometria available. However, in two publications concerned with other 
aspects of cervical carcinoma, data on the status of the endometrium have been 
included. In 1923, Martzloff® studied the tissues from 387 patients with carci- 
noma of the cervix. The endometria were available in 208* patients. Hyper- 
plasia was present in only five, or 2.4 per cent. 

More recently Pund and Auerbach® reported the endometrial findings in 
39 patients with preinvasive carcinoma of the cervix. Hyperplasia was found 
in only two, or approximately 5 per cent. In the remainder, the findings were 
normal and varied with the menstrual cycle, postmenopausal, or pregnant status 
of the patient. 

These combined data afford no evidence for the thesis that carcinoma of the 
cervix is caused by excessive estrogen stimulation. In fact, judging from the 
status of the endometria as reported by Pund and Auerbach and in our own 
data, ovarian function and hormone production in the vast majority of these 
women are essentially normal. 

Before concluding, one other aspect of this subject should be mentioned. 
Reference is frequently made to the fact that prolonged administration of large 
amounts of estrogen causes carcinoma of the cervix in the experimental animal. 
The implication is made that this is true of all species in general. From this, 
it has seemed logical to assume that the same data apply to the human being. 
Actually carcinoma of the cervix has been produced with estrogen in only one 
species—the mouse.’ It was claimed at one time that carcinoma of the cervix 
had been produced in the monkey, but the observed tissue changes were sub- 
sequently demonstrated to be only squamous metaplasia. Rats, rabbits, guinea 
pigs, monkeys and dogs have been given relatively tremendous doses of estrogens 
over long periods of time in various laboratories with no resultant cervical carci- 
noma. Since estrogen production of cervical carcinoma is limited to the one 
species, it is not logical to assume that results identical to those in this one species 
would necessarily be obtained in the human being. 


*Calculated from Martzloff’s statement that hyperplasia was found in five patients who 
represented 2.4 per cent of those in whom endometria were available. 
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Summary and Conclusions 


It has been theorized that there is an increased local concentration and fixa- 
tion of estrogen in the chronically infected human cervix. This theory is based 
on experimental evidence in the rabbit. The pathologic findings in the chroni- 
cally infected human cervix do not include the conditions necessary for an in- 
creased local concentration of estrogen in the rabbit’s subcutaneous tissues. The 
theory is, therefore, not tenable. 

It has also been postulated that carcinoma of the cervix is caused by ex- 
cessive amounts of endogenous estrogens. The validity of this hypothesis was 
tested by examining the endometria from patients with carcinoma of the cervix. 
Excessive amounts of estrogen should cause hyperplasia of the endometrium. 
The incidence of hyperplasia was very low in this and in other reported series. 
This fact diminishes the credibility of the hypothesis. 
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THE EFFECT OF STILBESTROL ON THE HEMATOPOIETIC 
SYSTEM IN THE HUMAN SUBJECT 


KarRL JOHN Karnaky, B.A., M.D., Houston, TExAs 


(From the Department of Gynecology, Research Division, Jefferson Davis Hospital and 
Baylor University College of Medicine, Houston) 


HUTE*: states that women who have prolonged bleeding and coagulation 
time usually have high blood estrogen. He concluded that stilbestrol 
might lower the platelet count and cause purpura and some damage. 

Herbst’? observed purpura in two men; Elias and Schwimmer? and Selig- 
man’? demonstrated distinct allergic reaction to stilbestrol and believe the 
reaction was due to hepatocellular impairment. Jaundice in these patients 
was of short duration and the recovery was complete. Loftis’® also reported 
one case of purpura after a patient received estrogen. Von Haam and asso- 
ciates*> observed an early mild decrease in platelet count but no purpura 
developed. Chevalier and Umdenstock® reported a fatal case of myelophthisis 
in a patient.who received natural estrogen, not stilbestrol, over ten years for 
pruritus vulvae. Watson and co-workers*® reported five cases of purpura 
due to natural or synthetic estrogen. Skin tests revealed definite skin sensi- 
tivity to estrogen. 

Shorr and co-workers,”° Davis,’ Davis and Boynton® and the author?” 1* 14 
have made careful studies of the blood in a large series of patients receiving 
stilbestrol in doses of 1 to 5 mg. daily. These results revealed no abnormal 
changes and no tendency to purpura as suggested by Shute.”! 

It has been shown that dogs and rats are markedly affected, while mon- 
keys are very slightly affected by even huge doses of stilbestrol.* » * * & 1% 
16, 18, 22, 23, 24 

It was thought that a study of some of the formed elements of the blood 
in human beings should be reported, because stilbestrol is reasonable in cost 
and is now prescribed by many physicians. There is no report of the hemato- 
poietic system in human beings when large and unphysiological doses of stil- 
bestrol were administered. ; 


Methods 


A series of 65 patients, both pregnant and nonpregnant, were chosen 
from the Menstrual Disorder Clinic, Jefferson Davis Hospital, and were given 
various dosages of stilbestrol* by mouth and intramuscularly for periods vary- 
ing from one week to two years or more. The dose was increased every fourth 
night, one week, or two weeks. The largest daily dose of stilbestrol taken was 
11,750 mg. and the smallest daily dose was 0.125 mg. 

The following laboratory tests were made before, during, and after stil- 
bestrol was administered intramuscularly and by mouth: bleeding and co- 
agulation times, red and white cell count, hemoglobin, sedimentation rate, 
cholesterol, chlorides, uric acid, calcium, phosphate and fasting glucose. 


*Stilbestrol supplied by the Grant Chemical Co., N. Y. 
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Results 


As a control, laboratory tests were done on 25 consecutive patients com- 
ing to the clinic who were not taking stilbestrol. The results of these tests 
are recorded in Table I. ; 

Results of 845 complete blood counts from 65 patients taking large doses 
of stilbestrol in comparison with those in the control group are recorded in 
Table I. 


In the Department of Medicine, eight patients with jaundice were given 
at first 0.5 to 5 mg. of stilbestrol daily with 5 to 25 mg. inerease daily until 
they were taking from 25 to 250 mg. daily. The patients were under 
supervision of the medical department at all times. All cases of jaundice 
cleared up in about the same number of days as if the patients were taking 
no stilbestrol. In no case was the jaundice made werse. 

One patient who had taken 250 mg. in 50 days was killed accidentally. 
A complete autopsy of liver and all organs revealed no pathological changes 
in capillaries and blood vesssels as reported by the pathologist. 


TABLE I 


BLOOD DETERMINATIONS IN 25 CONSECUTIVE PATIENTS COMING TO THE CLINIC 
WITH NO STILBESTROL MEDICATION 


Average Blood Determinations.— 


Red blood counts 3,865,900 
White blood counts 6,112 
Platelets 261,457 
Hemoglobin 78.1 
Sedimentation rate 6 
Coagulation time 2 min. 49 sec 
Bleeding time 1 min. 46 sec 
Cholesterol 159 


AVERAGE MILLIGRAMS AND LABORATORY TESTS OF 65 PATIENTS TAKING 
LARGE DOSES OF STILBESTROL* 


No. Milligrams.— No. Days.— Average Dose Per Day (Mg.).— 
Total 1,878,630 Total 11,765 Total 13,788.45 
Average 28,902 Average 181 Average 212.13 

AVERAGE NUMBER OF LABORATORY TESTS TAKEN 
Total Average Per Patient 

Complete blood counts 845 13 
Laboratory Tests, Average during stilbestrol administration.— 

Red blood counts 3,572,315 

White blood counts 7,101 

Platelets 252,496 

Hemoglobin 71.2 

Sedimentation rate 12 

Coagulation time 2 min. 44 sec. 

Bleeding time 1 min. 51 sec. 


*Some of those receiving stilbestrol were menometrorrhagic cases, so we might expect. 
a lowered red blood cell count and hemoglobin. 


Discussion 


In the 65 consecutive patients receiving an average dose of 28,902 mg. 
of stilbestrol the average hemoglobin was 71.8 and the average red blood cell 
count was 3,572,315. In 25 patients in the control group who did not receive 
stilbestrol, the hemoglobin was 78.1 and the red blood cell count was 3,865,900. 
Some of those receiving stilbestrol were menometrorrhagia cases, so one might 
expect a lower red blood cell count and hemoglobin. 
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Conclusions 


In these series of human beings, the blood picture was not altered from 
the control, even when a total dosage of 181,960 mg. of stilbestrol was given 
to one patient over a period of less than one year. 

No case of purpura or serious toxicity has been encountered in these series 
of patients or any other patient during the past ten years of stilbestrol 
studies. 

No patient developed purpura hemorrhagica. 

We might fairly conclude that stilbestrol produces little or no change in 
the hematopoietic system in human beings when doses recommended in the 
literature are given. The platelet count was approximately the same with or 
without stilbestrol, regardless of the dose. 
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UTERINE CULTURE TECHNIQUE 
A Simple Method for Avoiding Contamination by Cervical and Vaginal Flora 


JosepH A. GUILBEAU, JR., M.D., AND IsaBELLE G. Scoaus, A.B., BALtimore, Mp. 


(From the Departments of Obstetrics and of Bacteriology, the Johns Hopkins University 
and Hospital) 


N THE course of an investigation concerning the bacterial flora of the post- 
partum uterus as affected by penicillin therapy, the usual techniques em- 
ployed in obtaining material from the uterine cavity were found to be unsatis- 


_ factory. In the past, comparable investigations have been carried out, using 


either the Little tube’? or the sterile swab technique.* The method to be 
reported here has proved to be more satisfactory in avoiding vaginal and cervical 
contamination, 


The initial uterine cultures in our series were taken with a Little tube on 
patients receiving intramuscular penicillin therapy, and showed numerous con- 
taminants. Subsequent cultures taken with our new technique on a similar 
group of patients yielded a large majority of sterile cultures. Cultures on a 
control group of patients receiving no penicillin showed predominantly anaerobic 
streptococci and Bacteroides, with only occasional coliform bacilli, staphylococci, 
or other organisms which might be regarded as possible contaminants. The com- 
plete results of our investigation with the employment of this method will be 
reported subsequently. The purpose of this paper is simply to describe the 
technique used in taking the uterine cultures. 


Equipment 


The instrument used in obtaining material from the uterine cavity consists 
of: (1) a stainless steel or chrome-plated tube 12 inches in length with a 14-inch 
bore, curved on one end; (2) a sharp steel stylet which projects very slightly 
beyond the end of the metal tube when inserted; (3) a steel wire with a small 
loop on one end which will project 14 inch beyond the end of the tubing and 


- through the loop of which a small piece of cloth (ie. cord tie) may be tied. 


These are sterilized by autoclaving along with a gauze sponge on a clamp and 
several 6-inch pieces of braided silk cord. 


As will be described, rubber finger cots are used to protect the tip of the 
metal tube from cervical contamination while being inserted into the uterus. 
These finger cots are unrolled and sterilized by soaking in an aqueous Zephiran 
solution 1:1,000 for forty-eight hours. They are dried immediately before using 
Repeated tests have shown finger cots treated in this manner to be sterile, and 
it has been demonstrated that no disinfectant is carried over into the culture 
medium to inhibit the growth of any organisms which may be present. Heat 
sterilization and other chemical methods were found to give incomplete steriliza- 
tion, or to affect the elasticity of the rubber. 
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Other equipment used in taking the uterine cultures includes sterile gloves, 
‘ a bivalve speculum and tubes of thioglycollate medium for inoculation 
ig. 1). 


Fig. 1.—Actual photograph of equipment used for taking uterine cultures. 


Procedure 


The patient is placed in dorsal lithotomy position and draped in the con- 
ventional manner. A sterile bivalve speculum is introduced into the vagina and 
the cervix is visualized. Blood clots and/or products of conception are gently 
removed from the cervix with a sterile sponge. Sterile gloves are then donned 
and a sterile, dry finger cot is drawn taut over the tubing and tied in place. 
The tube is then inserted through the cervical canal and past the internal os for 
a centimeter or so in order to be past the bacterial flora of the vaginal and 
cervical canals (Fig. 2). The sharp stylet is then introduced into the tube and 
the rubber closing the tip of the tube is pierced. The taut rubber retracts in- 
stantaneously on the tubing, leaving a sterile end, uncontaminated by vaginal 
or cervical flora. The stylet is removed and the wire loop containing the wick 
is introduced through the tube. The tube is then advanced several centimeters 
more into the uterus and the wire loop is twisted from side to side in the uterine 
cavity in order to collect sufficient material on the wick (Fig. 3). The wire 
loop is then withdrawn, leaving the tubing still in place, and the material col- 
lected on the wick is implanted in thioglycollate medium. Finally, the tube is 
removed. Definite evidence that sufficient material for culture is obtained is 
revealed by a serosanguineous soaked wick, which frequently has blood clots 
adhering to it. 


Using this procedure, we have caused no apparent morbidity from carrying 
bacteria into the uterine cavity, and have seen no endometritis or injury result- 
ing from the technique. 
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Fig. 2.—Diagrammatic cross section showing culture. tube through cervix beyond the 
internal os. Finger cot has been drawn taut and the stylet partially inserted preparatory to 
perforating the stretched rubber protecting the end of the metal tube. Vaginal and cervical 
flora indicated by dots. 


Fig. 3.—Diagrammatic cross section revealing wire loop in place following perforation 
and retraction of the finger cot which is shown retracted into the vagina. Contamination 
with vaginal and cervical flora is avoided and a culture representing the true uterine flora 
is thus obtained. 
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Summary 


A simple technique for collecting material from the uterine cavity for bac- 
teriologic examination is described. The method has the advantage of avoiding 
contamination of the culture by cervical or vaginal flora. 


The authors wish to acknowledge their indebtedness to Dr. Conrad G. Collins, Professor 
of Obstetrics and Gynecology, Tulane University School of Medicine, who first suggested to 
one of them (J. A. G.) the idea upon which the technique described is based. 
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Correspondence 


Electronegativity of the Cancerous Cervix 
To the Editor: 


The observations recorded by Dr. Louis Langman and Dr. Harold S. Burr on the 
relative electronegativity of the cancerous cervix uteri, a report of which appeared in 
the February issue of the JOURNAL, have some antecedent confirmation though this may 
now be of only historical interest. Because of the intense importance of the evolution of a 
possible diagnostic adjuvant, I should like to mention that my own article on mouse sarcoma 
(Am. J. Cancer 15: 2265, 1931) opens with the reference to an observation on the extreme 
electronegativity of malignant tissue. The original observation was made in 1928, when 
I was a graduate student in biochemistry of Dr. A. Baird Hastings at the University of 
Chicago, and had, as a thesis subject, the electrometric behavior of some hemoglobin 
derivatives. Because I had considerable familiarity with electrometric techniques, I was 
temporarily assigned to Dr. M. M. Kunde of the Department of Medicine to assist her in 
an attempt to demonstrate possible differences in the static muscle potentials of hypo- 
and hyperthyroid rabbits. For standardization purposes, I measured the static potentials 
of other rabbit and other animal tissues. Since some tumor-bearing mice (sarcoma -180) 
were in the laboratory, I applied the electrode to a number of these and was amazed to 
record a marked relative electronegativity of the tumor tissue proper. 

I then examined various human, fresh autopsy and surgical specimens. The charge 
on cancerous tissue, though not much more electronegative than liver, adrenal, or fetal 
tissues, was distinctly more so than that of the apparently normal tissue from which the 
malignancy had originated. Extracurricularly, I began studies on the origin of these po- 
tentials. They appeared not to depend upon alterations of the pH or oxidation-reduction 
equilibria even though the latter parameters are thermodynamically related to that I was 
measuring. It was finally concluded that the electronegative potential observed in certain 
tissues was a function of the degree of dispersion of the nucleoplasm. It was possible to 
relate the hyperchromia of the nuclei of certain cancerous and fetal tissues when stained 
with such electropositive colloid dyes as hematoxylin and methyl green to nuclear colloid 
dispersion and also to prepare electronegative colloidal paraffins which exhibited hematoxylin 
adsorption and conveyed a negative charge to the electrode. 

When I informed my thesis proctor of these results, he stated that he had observed a 
strong ‘‘reduction’’ potential in suspensions of malignant cells but that the matter of redox 
potentials in tumor tissues was a highly controversial one at the time; he was adverse to my 
continuance in a field not germane to my thesis. I did not believe that the potentials I 
had observed were redox potentials but rather colloid ‘‘zeta’’ potentials, since formalin- 
fixed and washed tissues continued to show a negative differential in the case of malignancies. 

In 1930, I became the first full-time preclinical teacher at the Chicago Medical School 
which certainly encouraged research activity but had few funds for other than the teaching 
budget. I posed my problem to Dr. Ludwig Hektoen. He procured a grant for me to begin 
rat and mouse tumor colonies at the Chicago Medical School and for the purchase of a 
‘‘student type’’ potentiometer with accessories. The latter, though strongly contrasting 
with the elaborate equipment which had been at my disposal at the University, and with that 
used by Drs. Langman and Burr, sufficed for my needs and enabled the prosecution of further 
work. Dr. Hektoen bade me work on rats and mice by all means but not to neglect possible 
aspects of the human problem, mentioning specifically the possible utilization of the electro- 
negative charge in diagnosis. As an academically trained biochemist, I had little interest 
in the latter problem. 
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Early in 1931, Dr. Perry W. Ross, an intern at the Cook County Hospital and thus much 
more interested in the cancer diagnostic problem, happened to see me make some laboratory 
measurements on animal tumors. He persuaded me to set up the potentiometer in his ward 
at the County Hospital and together we made measurements on accessible tumors in patients. 
The differences in electronegativity between benign and malignant tumors seemed conclusive. 
Dr. Fred Falls, Chief of the Gynecologic Division of the hospital, had us do some measure- 
ments in his presence. These were all in patients with lesions of the cervix, which, after 
speculum visualization, had inserted into it one-half to one inch of platinum wire, 22 gauge, 
as the ‘‘different’’ electrode. The indifferent electrode was a saturated KCl-mercurous chlo- 
ride half-cell, in contact with any portion of the patient’s skin; just where, appeared to be 
immaterial. The potential was recorded by null-point using a light beam galvanometer. No 
special provision was made to shield from electrical fields, or to insulate any patient who was 
placed either on the ordinary metal hospital bed or metal examining table. I suppose the 
electrical fields mentioned by Drs. Langman and Burr as to be avoided were those in any large 
hospital with a busy elevator, x-ray and diathermy service. These seemed to lend no inter- 
ference or else the simplicity and ruggedness of our apparatus permitted dispensing with 
those precautions emphasized by later writers. In any event, Dr. Falls considered those 
measurements which he witnessed to be of diagnostic import. What may have convinced 
him was the instance of one patient in whom he thought we were certainly measuring the 
potential of a submucous uterine fibroid, which, to our consternation, evinced a marked 
electronegativity. The tumor turned out to be an adenocarcinoma. 

Through the good offices of Dr. Hektoen, Dr. Paul R. Cannon, then President of the 
Chicago Pathologic Society, was apprised of our work and Dr. Cannon sponsored our ap- 
pearance before that society for presentation of a preliminary report. While I was still chary 
of claiming a diagnostic aid, holding that anything that could be reached by an electrode 
would be accessible for punch or needle biopsy, my co-worker, Dr. Ross, had his say in the 
presentation because the latter paragraph of the abstract (Arch. Path. 15: 169, 1933) reads: 

‘*Potentiometric measurements were made of human tissues from four sources: 
ulcerating malignant tumors in situ, ulcerating non-malignant growths in situ, excised malig- 
nant tumors and excised non-malignant tissues. The average potentials for the malignant 
tissues were significantly more electronegative than those exhibited by others. An analysis 
of the data secured by potentiometric measurement of ulcerative conditions in situ indicates 
that such results may have some diagnostic value. ’’ 

A definitive paper incorporating the data presented to the Society was submitted to the 
American Journal of Cancer and rejected on the basis of the question of validity, though, 
early in 1933, I had demonstrated to the editor of this journal, Dr. Francis Carter Wood, 
in his own laboratory, on tumors from his own colonies and with a potentiometer setup ex- 
temporized from his own laboratory equipment, the extreme relative electronegativity of tumor 
tissue. Representative data from the Society presentation, incorporated in the rejected paper, 
are shown because of the interesting correlation with the work of Dr. Langman and Dr. Burr. 

These data indicate that the electronegativity exhibited by malignant tissues does not 
restrict itself to those originating in the cervix uteri, but may be a generalizing property of a 
number of tumors whose malignancy is contingent on invasiveness. Not indicated by these 
data are measurements made subsequent to their procural and submission, in which the 
platinum electrode was plunged through intact tissue into a subjacent tumor, where, when the 
latter was malignant, the decisive electronegativity was registered in a number of instances. 
That the greater potential will be recorded under these circumstances, follows from theoretic 
considerations also, potential being an intensity factor. It appears on a practical basis that 
the electronegative ‘‘current of injury’’ of benign tissue does not have as high an intensity 
factor as that originating from malignant tissue; when both benign and malignant tissues 
are simultaneously in contact with the same electrode, that of the malignant tissue appears 
to take precedence just as when two electromotive batteries of different voltage are placed 
in parallel, a voltmeter will indicate the voltage of that which has the higher intensity factor. 
These considerations, both theoretical and practical, lend further promise to the evolution 
of a diagnostic procedure whatever the location of the tumor. 
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PLATINUM ELECTRODE POTENTIALS ON SATURATED KCL-CALOMEL SCALE OF 


CORRESPONDENCE 


HuMAN TISSUES IN SITU 


I. Histologically Malignant Conditions 


. Adenocarcinoma 

. Adenocarcinoma 

. Adenocarcinoma 
Adenocarcinoma 

. Adenocarcinoma (scirrhus) 
. Carcinoma 

. Carcinoma 

. Carcinoma 

. Carcinoma 

10. Carcinoma 

11. Squamous cell carcinoma 
12. Colloid carcinoma 

13. Adenocarcinoma 

14. Malignant melanoma 

15. Malignant melanoma 

16. Osteosarcoma 

17. Osteosarcoma 


ID OUP PO 


18. Squamous cell carcinoma 
19. Adenocarcinoma of cecum 


Location 


Breast 
Breast 
Breast 
Breast 
Breast 
Cervix 
Cervix 
Cervix 
Cervix 
Fundus uteri 
Vulva 
Rectum 
Prostate 
Axilla 
Chin 
Humerus 


Tibia (solid tumor) 
(necrotic portion) 


Penis 


Abdominal wall (solid tumor) 


Potential 
im mv. 


—.268 
~.205 
-.197 
~.215 
-.220 
~.296 
-.217 
-.215 
-.299 
—.242 
~.212 
-.189 
-.211 
—.238 
-.242 
-.373 
—.282 
—.387 
~.254 
—.282 


(necrotic portion) -.370 
20. Adenocarcinoma of stomach Supraclavicular gland ~.245 
II. Histologically nonmalignant conditions 
1. Tuberculous osteomyelitis Tlium -.118 
2. Tuberculous osteomyelitis Femur -.081 
3. Tuberculous osteomyelitis Vertebra ~.116 
4. Tuberculous fistula Anus -.078 
5. Tuberculous fistula Anus -.165 
6. Tuberculous fistula Anus -.108 
7. Tuberculous fistula Anus -.071 
8. Tuberculous fistula Abdominal wall ~.164 
9. Tuberculous fistula Abdominal wall ~.069 
10. Plantar wart Foot ~.084 
11. Giant-cell tumor Fibula — Lot 
12. Erosion Cervix -.112 
13. Erosion Cervix -.120 
14. Erosion Cervix — 116 
15. Erosion Cervix ~.106 
16. Cervicitis (subacute puerperal) -.162 
17. Cervicitis ~.141 
18. Cervicitis —.223 
19. Cervix (normal) —.098 
20. Granulating wound, postappendectomy Abdominal wall -.178 
21. Varicose ulcer Leg -.170 
22. Pericanalicular cystadenoma Breast ~.132 
23. Chronic cystic mastitis ~.108 


In drawing any comparison, one must take into account our use of the saturated KCl- 
mercurous chloride cell as a reference indifferent electrode and platinum as the ‘‘different’’ 
one; our reference scale of ‘‘negativity’’ is thereby shifted from the position of that oc- 
cupied when using silver chloride as both electrodes. Drs. Langman and Burr thus automa- 
tically set their skin potential, as a reference point, at zero but this, like ‘‘positivity’’ and 
‘‘negativity,’’ is purely relative. For practical purposes, the earth may be considered to be 
at zero potential but it is electronegative to cloud banks on some occasions and electro- 
positive on others; this governs the direction in which lightning may leap, after which clouds 
and earth are electrically neutral toward each other. Had we chosen the hydrogen electrode 
as a reference half-cell, all our potentials would be markedly different but would still exhibit 
the differential; with the employment of a half-cell with an intrinic potential just 180 mv. 
more electropositive than the saturated KCl-calomel, the signs on most of the nonmalignant 
tumor potentials would appear positive and the parallelism between our data and that of 
Drs. Langman and Burr, more striking. As it happens, the only other comparable data 
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in the literature is that of Dr. E. Soru (Compt. rend. Soc. de biol. 108: 327, 1931) who 
independently measured what he thought to be oxidation reduction potentials in animal tumors, 
by a technique and with results practically identical with our own on such tumors. 

That I was exceedingly remiss in not prosecuting the matter solely on the discourage- 
ment of having a single paper rejected by a single journal, is freely admitted and apologies 
are in order to Drs. Hektoen, Ross, and Cannon who gave their active encouragement and 
help. When, later, I went into clinical medicine, I could find no justification for an ivory 
tower scance of the cancer problem. The original study may ultimately turn out not to 
have been a total loss for there have been certain philosophic outgrowths that may result in 
some salvage. 

The electronegativity of some cancer cells, if truly contingent upon an increased de- 
gree of dispersion of the nucleoplasm of such cells, has already explained their hyperchromia 
to hematoxylin staining. It may likewise explain their propensity for irregular karyokinesis 
or akaryokinesis, the nucleus tending to tear apart through the agency of increased mutual 
repulsion between hyperelectronegative aggregates comprising it, just as the vanes of a gold- 
leaf electroscope will tear from their support when an excessive charge is imposed. The rela- 
tive radiosensitivity of these cancer cells may be explained on the same basis. Penetrating 
radiant energy or subatomic particles may neutralize such excessive charges by the same 
mechanism as they will cause the discharge of the vanes of an electroscope. 

Hope for a new approach to chemotherapy of cancer is also afforded on this hypothesis. 
If a relatively electropositive colloid could reach the malignant cells, their aberrant charge 
might be neutralized. Our cited examples of hematoxylin and methyl green are not suitable 
since the plasma proteins are relatively electronegative to them and mutual colloid precipita- 
tion would take place in the blood stream. What is needed is an electrically inert substance 
which, in the vicinity of the differentially electronegative tumor cell, would be converted to, 
or would yield a relatively electropositive colloid. It was for this purpose that the 
metalloferrihemoglobins were prepared from waste human erythrocytes (J. Am. Pharm. A. 
35: 165, 1945). 

The latter compounds, though known for several years, have never interested those 
agencies engaged in experimental cancer therapy. Nothing lacked in the chemical reason- 
ing involved but none were satisfied that the differential electronegativity of cancer tissue 
had been established. From this standpoint as well as many others, the report of Drs. 
Langman and Burr may be most timely. 

RosBERT D. BARNARD, M.D. 

565 First STREET 

BROOKLYN, N. Y. 

May 11, 1949 


Reply by Drs. Langman and Burr 
To the Editor: 

In reply to Dr. Barnard’s communication, we would like to say that we were glad to 
learn of findings similar to ours with other techniques. 

We had not been aware of his work and did not find any reference to the publication 
mentioned in his letter in our search of the literature. It shall be included in our 
bibliography. 

We appreciate the references in his letter and are glad for the opportunity to learn of 
his observations. 

S. Burr, PH.D. 
Louis LANGMAN, M.D. 

940 PaRK AVENUE 

New York, N. Y. 

May 18, 1949 
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1428 Madison Avenue 

7815 East Jefferson Avenue 

23 Flint Street 

214 Dover Street 

401 Highland Building 

426 Unity Building 

26 Linden Avenue, N. E. 

127 Maple Street 

Gallinger Municipal Hosp. 

1409 Willow Street 

57-02 142nd Street 

4418 Vineland Avenue 

117 Coolidge Road 

Mayer Building 

25 Oak Grove Drive 

1112 Gramercy Drive 

15819 Wyoming Avenue 

111 East Harris Avenue 

142 Joralemon Street, Medical 
Arts Building 

Medical Arts Building 

3875 Wilshire Blvd. 

518 Pine Street 

226 Broadway ‘ 

Owens and W. Broadway 

55 North Main, Street 

707 Professional Building 

714 Jenkins Building 

477 Main Street 

242 Broadway 

10300 Carnegie Avenue 

10515 Carnegie Avenue 

234 Collinsville Avenue 

110-34 73rd Road 

521 Medical Arts Buiding 

Mayo Clinic 

1915 Church Street 

107 South Fifth Street 

315 North Second Street 

1169 Madison Avenue 

1225 Main Street 

Mason Clinic 

2636 East 75th Street 

450 Washington Road 

5701 Montview Blvd. 

1420 West Erie Avenue 
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Red Bank, New Jersey 
Springfield, Massachusetts 
Montreal, Quebec, Canada 
Detroit 2, Michigan 
Chicago 37, Illinois 
Memphis, Tennessee 
Detroit 14, Michigan 
Asheville, North Carolina 
Easton, Maryland 
Pittsburgh, Pennsylvania 
Bloomington, Illinois 
Atlanta, Georgia 
Springfield 5, Massachusetts 
Washington 3, D. C. 
Minneapolis 14, Minnesota 
Flushing, L. I., New York 
North Hollywood, California 
Worcester, Massachusetts 
Portland 5, Oregon 
Baltimore 20, Maryland 
Los Angeles 6, California 
Detroit 21, Michigan 

San Angelo, Texas 


Brooklyn 2, New York 
Salt Lake City, Utah 

Los Angeles, California 
Jamestown, New York 
Hannibal, Missouri 
Missoula, Montana 

West Hartford, Connecticut, 
Phoenix, Arizona 
Pittsburgh, Pennsylvania 
Lewiston, Maine 

Chico, California 
Cleveland, Ohio 
Cleveland, Ohio 

East St. Louis, Illinois 
Forest Hills, L. I., N. Y. 
Baltimore 1, Maryland 
Rochester, Minnesota 
Nashville, Tennessee 
Springfield, Illinois 
Harrisburg, Pennsylvania 
Memphis, Tennessee 
West Warwick, R. I. 
Seattle, Washington 
Chicago 49, Illinois 
Pittsburgh 16, Pa. 
Denver 7, Colorado 
Philadelphia 40, Pa. 
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Dilworth, Edwin Earle 
Dixon, Wilbur Mayfield 
Dodd, William A. 


Donlon, John Joseph 
Downs, James T., IIT 
Druce, Sidney 
Duckering, Florence A. 
Eastman, Oliver Rolfe 
Elvin, Arthur G. 
Esslinger, Arthur T. 
Evans, William Ward 
Fagin, Joseph 

Felmus, Laurence Bruce 
Ferguson, James Henry 
Fetterhoff, Charles K. 
Finn, William Francis 
Flynn, Simon A. 
Forman, Richard C. 
Forman, Simon B. 
Foster, E. Bruce 
Frankel, Donald 8. 
Freundlich, Chas. G. 
Fulmer, George T. 
Fulton, Lee Daniel 
Fumia, Fred J. 

Galvin, Gerald A. 
Garrison, Geo. H. H. 
Gill, Coleridge Mason 
Gillespie, Chas. F. 
Gilson, Benj. Irving 
Glasser, John W. H. 
Glove, Richard P. 
Godfried, Milton 8. 
Goldstein, Louis 
Greenstein, Carl 
Grogan, Richard Henry 
Grossbard, Paul 
Guthrie, Michael A. 
Guyer, Herbert Bernard 
Hall, Samuel Pike 
Hartley, Arthur A. 
Hawker, William Davis 
Hemming, Philip C. 
Henderson, Ernest W. 
Hewitt, Dorothy 
Hindman, Daniel Harold 
Hoberman, Lewis K. 
Hodgson, Jane E. 
Hoffmeier, Chas. L. 
Holland, Jesse Edw. 
Honigman, Morris 
Hudson, Gwendolyn 
Hurter, Andrew Jerome 
Igna, Eli John 
Imerman, Harold M. 
Jacobs, Ralph I. 


Janas, Frank Stanley 
Jeffries, Milo E. 
Jones, John Walter 
Kacher, Leon 

Kahn, Howard L. 
Kappelman, Melvin D. 
Kaufman, Jerome D. 
Keck, Homer Ivan 
Keitlen, Philip B. 
Kells, Franklin E. 


ITEM 


1753 Line Avenue 

79 Main Street 

Washington Apts., 700 North 
Charles Street 

4458 West Madison Street 

4029 Lemmon Avenue 

63 East 75th Street 

The Sheboygan Clinic 

135 College Street 

1115 Boylston Street 

3720 Washington Blvd. 

Box 2 

2121 American Avenue 

670 Eastern Parkway 

1430 Tulane Avenue 

115 North Street 

530 East 70th Street 

34 Maple Street 

Aragon Hotel 

2005 Pine Street 

853 Fisher Building 

2118 Pine Street 

5841 Maryland Avenue 

2535 31st Avenue 

490 Post Street 

39 North Goodman Street 

113 West Monument Street 

1007 Park Place 

1229 Park Road, N. W. 

3209 North Meridian Street 

45 Plaza Street 

141 West 109th Street 

10300 Carnegie Avenue 

85 Trumbull Street 

2529 Pennsylvania Ave., N.W. 

207 West University 

1101 Beacon Street 

211 Lexington Avenue 

121 University Place 

1024 Ocean Avenue 

431 Thirtieth Street 

269 South 19th Street 

16 Hampton Village Plaza 

164 Division 

2000 Santa Clara Avenue 

384 Redondo Avenue 

1093 Beacon Street 

N.E. Cor. 10th & Lindley Ave. 

511 Lowry Medical Arts Bldg., 

5051 Oxford Avenue 

9 Lafayette Avenue 

1441 East 26th Street 

Medical Arts Building 

602 West University Avenue 

673 Fisher Building 

416 North Bedford Drive 

Sequoia Medical Group, 90 
Birch Street 

296 South Goodman Street 

205 West Main Street 

401 East Fifth Street 

2037 Pine Street 

3156 Washington Blvd. 

817 St. Paul Street 

30 North Michigan Avenue 

327 McKinley Ave., N.W. 

95 State Street 

Wenatchee Valley Clinic 
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Shreveport, Louisiana 
Binghamton, New York 


Baltimore 1, Maryland 
Chicago, Illinois 


- Dallas 4, Texas 


New York 21, New York 
Sheboygan, Wisconsin 
Burlington, Vermont 
Seattle 2, Washington 

St. Louis 8, Missouri 

Bryn Mawr, Pennsylvania 
Long Beach 6, California 
Brooklyn, New York 

New Orleans 13, La. 
Harrisburg, Pennsylvania 
New York, New York 
Springfield, Massachusetts 
Coral Gables, Florida 
Philadelphia 3, Pennsylvania 
Detroit 2, Michigan 
Philadelphia 3, Pennsylvania 
Chicago 37, Illinois 
Astoria, L. I., New York 
San Francisco 2, California 
Rochester 7, New York 
Baltimore 1, Maryland 
Wilmington, Delaware 
Washington 10, D. C. 
Indianapolis 8, Indiana 
Brooklyn 17, New York 
New York 25, New York 
Cleveland 6, Ohio 

New Haven, Connecticut 
Washington 7, D. C. 
Champaign, Illinois 
Brookline, Massachusetts 
Passaic 1, New Jersey 
Pittsburgh, Pennsylvania 
Brooklyn, New York 
Oakland 9, California 
Philadelphia 3, Pa. 

St. Louis 9, Missouri 
Elgin, Illinois 

Alameda, California 
Long Beach 4, California 
Brookline, Massachusetts 
Philadelphia, Pennsylvania 
St. Paul, Minnesota 
Philadelphia 24, Pa. 
Brooklyn, New York 
Brooklyn, New York 
Richmond, Virginia 
Urbana, Illinois 

Detroit 2, Michigan 
Beverly Hills, California 


Redwood City, California 
Rochester, New York 
Marshalltown, Iowa 
Texarkana, Arkansas 
Philadelphia, Pennsylvania 
Indianapolis, Indiana 
Baltimore 2, Maryland 
Chicago, Illinois 

Canton 2, Ohio 

Springfield, Massachusetts 
Wenatchee, Washington 
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Keys, Edgar Hayden, Jr. 
Kilkenny, George 8. 
Knowles, Edward Taylor 
Lach, Frank Edward 
LaMariana, Peter 

Lage, George Hans 
Lambert, Warren Chas. 
Laughlin, K. Alexander 
Lobraico, Rocco V., Jr. 
Longyear, Harold W. 
Lusk, Harry Arnold 
Macatee, George, Jr. 
MacDonald, J. Kingsley 
Maeck, John V. 8. 
Maier, Reuben Ralph 
Maloney, Francis D. 
Marenus, Edward B. 
Marshall, Jennings B. 
Martinak, Richard E. 
Martini, Arthur P. 


Mason, Vaughan C. 
Meister, Peter Carl 
Mellow, Joseph A. 
Mendel, Evri Bear 
Merk, Harvey John 
Michaels, John Patrick 
Miller, Max Mayo 
Mitchell, Bruce B. 
Mitchell, George John 
Morgan, James Edward 
Murrieta, Alfred J., Jr. 
Mussey, Mary Elizabeth 
Myller, Ernest 
McAllister, John Edw. 
McCloskey, Richard C. 
McCorriston, Colin C. 


McFadyen, Elmer H. 
McGill, John Francis 
McRoberts, William A., Jr. 
Nace, Fay Morris 
Nachamie, Irving 
Nechtow, Mitchell J. 
Neimand, Karl M. 
Nelson, Robert B., Jr. 
Noble, Vernon A. 

O’Hare, John F. 


Ostrom, Eugene W. 
Paalman, Russell J. 
Padgett, H. O. 
Pagano, Alphonse F. 
Parker, Joseph C. 
Parrott, Max Horton 
Pedowitz, Paul 
Pollack, Samuel Louis 
Porreca, George A. 
Posey, Frank M., Jr. 
Potter, Charles 
Reishtein, William A. 
Riva, Humbert L. 
Rivers, Arthur Lee 
Rizika, Stuart David 
Roe, Isabel Roberts 
Rosen, Bernice Shirley 
Rothman, Albert 
Rucker, John Collier 


ITEM 


1101 Maine Street 

709 North 11th Street 

U. S. Naval Hospital 

59 Trumbull Street 

59 Broad Street 

550 Medical Arts Building 

111 South Front Street 

201 State Street 

30 North Michigan Avenue 

706 Maccabees Building 

947 West 8th Street 

610 City Building 

1524 Harding Place 

24 Clarke Street 

10515 Carnegie Avenue 

176 Fulton Avenue 

255 South 17th Street 

609 Brown Building 

1528 Medical Arts Building 

Pent House, Eugene Medical 
Center 

545 West 148th Street 

232 Russo Building 

12 Bernard Street 

3524 Fairmont Street 

30 Pierrepont Street 

320 North Main Street 

220 Foster Street 

920 Heyburn Building 

461 Government Street 

4169 Pearl Road 

635 South Westlake Avenue 

Mayo Clinic 

875 Park Avenue 

210 Medical Arts Building 

7115 Thomas Blvd. 

The Clinic, 881 South Hotel 
Street 

303 MacMillan Building 

1933 Pacific Avenue 

904 Holman Street 

1312 Medical Arts Building 

125 Maple Street 

55 E. Washington Street 

652 Eastern Parkway 

1824 Massachusetts Ave., N.W. 

718 National Bank Building 

Permanente Foundation Hosp. 

280 MacArthur Blvd., W. 

4013 North Milwaukee Avenue 

1144 Madison Ave., S.E. 


544 78th Street 

1001 West Franklin Street 
508 Medical Arts Building 
589 Eastern Parkway 

110 Avenue des Braves 
1843 South Broad Street 
640 New Moore Building 
223 Thayer Street 

16 Blancoyd Road 

Walter Reed General Hosp. 
231 Calhoun Street 

420 Medical Arts Building 
2201 St. James Place 

8 South Michigan Avenue 
3952 West Jackson Blvd. 
Travis Clinic, Travis Bldg. 
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Quincy, Illinois 

Milwaukee, Wisconsin 
Mare Island, Vallejo, Calif. 
New Haven, Connecticut 
Williston Park, L. I., N. Y. 
Portland, Oregon 
Marquette, Michigan 
Portland, Maine 

Chicago 2, Illinois 

Detroit 2, Michigan 

Los Angeles 14, California 
Asheville, North Carolina 
Charlotte 3, North Carolina 
Burlington, Vermont 
Cleveland, Ohio 
Hempstead, L. I., New York 
Philadelphia, Pennsylvania 
Louisville 2, Kentucky 
Dallas 1, Texas 


Eugene, Oregon 

New York, New York 
Fredonia, New York 

Port Washington, New York 
Dallas, Texas 

Brooklyn 2, New York 
Orlando, Florida 

Lake Charles, Louisiana 
Louisville, Kentucky 
Mobile, Alabama 
Cleveland, Ohio 

Los Angeles 5, California 
Rochester, Minnesota 

New York 21, New York 
Calgary, Alberta, Canada 
Pittsburgh 8, Pennsylvania 


Honolulu 53, T. H. 
Saskatoon, Sask., Canada 
Long Beach, California 
Houston, Texas 

Tacoma 2, Washington 
Brooklyn 25, New York 
Chicago 2, Illinois 
Brooklyn, New York 
Washington, D. C. 

Lima, Ohio 


Oakland, California 
Chicago 41, Illinois 
Grand Rapids 7, Michigan 
Marshall, Texas 
Brooklyn, New York 
Richmond, Virginia 
Portland, Oregon 
Brooklyn 16, New York 
Quebec, Ontario, Canada 
Philadelphia 48, Pa. 

San Antonio, Texas 
Providence 6, R. I. 
Philadelphia 31, Pa. 
Washington 12, D. C. 
Charleston, 8. C. 
Baltimoré 1, Maryland 
Philadelphia 3, Pa. 
Chicago, Illinois 
Chicago, Illinois 
Jacksonville, Texas 
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Rysanek, William J., Jr. 
Sadugor, Marvin G. 
Sakimoto, Richard Y. 
Salzmann, Bertold 
Sarrel, Morris 
Scharfman, Ephraim 
Schelin, Erie Carl 
Scher, Isadore 
Schneider, Joseph F. 
Schneller, Oscar 
Schreiber, Milton J. 
Schroeder, Herman J. 


Seegar, J. King B. E., Jr. 


Seski, Arthur G. 

Sharp, Mahlon 
Shearer, Wallace C., Jr. 
Sheffery, Joseph B. 
Silverberg, Morris H. 
Simpson, Paul E. 
Sivigny, Edward J. 
Skiles, James Hubert, Jr. 
Slovin, Isadore 

Smatko, Andrew John 
Smith, George Edwin 
Smith, Hugh R. 

Smith, Stedman W. 
Snyder, Charles Travers 
Sommers, Sidney 
Speck, George 

Spencer, John A. 
Stevenson, Murphy D. 
Thomas, Henry William 
Thornton, John Joseph 
Thron, Leopold Edward 
Titus, Frederick P. 
Trippe, Louis A. 

Van Ness, Albert Ward 
Warm, Herbert 
Weinberg, Carl Herman 
Wenger, Christian 8S. 
Wentsler, Norman E. 
Werner, Irving 
Wilhelm, Emanuel C. 
Williams, Ben C. 
Wilson, James A. 
Wilson, Thomas Reid 
Woeppel, Charles J. 
Worden, Robert W. 
Zakin, David 

Zelle, Kane 
Zimmermann, Edward A. 


ITEM 


1013 North Calvert Street 
4251 12th Avenue 

308 Dillingham Trans. Bldg. 
89 Gifford Avenue 

527 Humboldt Street 

5605 Twelfth Avenue 

816 West Franklin Street 
1115 North Calvert Street 
114 Broadway 

28-08 Thirty-Fifth Street 
320 Central Park West 

3258 Sierra Drive 

3714 Winterbourne Road 
5841 Maryland Avenue 

512 Olds Tower Building 
1019 Gayley Avenue 

1801 K Street, N.W. 

450 Sutter Street 

226 Hillsboro Street 

983 Park Avenue 

715 Lake Street 

1104 North Jackson Street 
416 North Bedford Drive 
318 South Washington Street 
430-436 University Club Bldg. 
500 North Division Street 
17 West 54th Street 

2264 Creston Avenue 

2808 South Randolph Street 
490 Post Street 

3101 Fannin Street 

121 Quincy Street 

270 Commonwealth Avenue 
586 East 29th Street 

804 Prince Street 

511 Lafayette Avenue 

400 Medical Arts Building 
508 First National Bank Bldg. 
502-503 Medical Arts Bldg. 
236 North Duke Street 
1029 Second Nat’l Bldg. 
112 Murray Street 

438 West Front Street 

3500 East 17th Avenue 
1611 Sonoma Street 

602 West University Avenue 
511 Lafayette Avenue 

415 Pujo Street 

1100 Park Avenue 

503 South 7th Street 

Box 0, Ancon, Gorgas Hosp. 


Erratum 


Baltimore 2, Maryland 
Sacramento, California 
Honolulu, Hawaii 
Jersey City 4, N. J. 
Brooklyn, New York 
Brooklyn, New York 
Richmond 20, Virginia 
Baltimore 2, Maryland 
Fargo, North Dakota 
Long Island City, N. Y. 
New York 25, N. Y. 
Seattle 44, Washington 
Baltimore 16, Maryland 
Chicago 37, Illinois 
Lansing, Michigan 

Los Angeles 24, California 
Washington, D. C. 

San Francisco, California 
Raleigh, North Carolina 
New York 28, New York 
Oak Park, Illinois 
Wilmington, Delaware 
Beverly Hills, California 
Royal Oak, Michigan 

St. Louis 3, Missouri 
Salisbury, Maryland 
New York 19, New York 
Bronx, New York 
Arlington, Virginia 

San Francisco 2, California 
Houston 4, Texas 
Pittsburgh 19, Pennsylvania 
Boston, Massachusetts 
Paterson 4, New Jersey 
Alexandria, Virginia 
Buffalo 14, New York 
Syracuse, New York 
Hamilton, Ohio 

New Orleans, Louisiana 
Lancaster, Pennsylvania 
Akron 8, Ohio 
Binghamton, New York 
Traverse City, Michigan 
Denver 6, Colorado 
Vallejo, California 
Urbana, Illinois 
Buffalo 13, New York 
Lake Charles, Louisiana 
New York 28, New York 
Springfield, Illinois 
Panama Canal Zone 
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In the article, ‘‘The Effect of Veratrum Viride on the Urine Volume, Blood Pressure 
and Pulse Rate in Normal and Toxemic Pregnancy,’’ by N. S. Assali, R. W. Kistner, and 
S. T. Garber, in the July issue of the JouRNAL, on page 99, line 19, the word ‘‘hemostasis’’ 
should be ‘‘homeostasis.’? The sentence should read, ‘‘It can possibly be explained by a 
relative and transitory homeostasis due to a sudden fall in blood pressure aggravated by the 
vomiting and profuse diaphoresis.’’ 


